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Look what happens when 


PMICROSTAK diodes replace’ 


By replacing dual diode icuum tube with 


MICROSTAK Selenium Dual Diodes, you can 


now save space and money in many low current 
applications calling for high back resistance and \ 
low forward resistance. These IR¢ components not SY 


only eliminate all the added bulk, sockets, and { 
assembly connected with tubes, but are also eco- 4b 


FEATURES OF MICROSTAK DIODES 


nomical to buy and use 

MICROSTAK Selenium Dual Diodes cover a 
microampere to milhhampe re current range at volt- 
ages as high as several thousand volts. Furthermore, Available in single or multiple cell types 

they are available in molded plastic ’ hermetic ally ‘s Excellent performance at ambient temperatures 
sealed glass, and other enclosures. As a result, : up to 125° C 

MICROSTAK Selenium Diodes deliver the per- 


formance you want in power supplies, voltage 


Supplied to much closer limits than ordinary diodes 


Improved stability over wide temperature range 
regulators, balanced modulators, are suppression, 4 ° 8 


meter overload protection logarithmic converters, 


magnetic amplifiers, and many othe applications ee — ee 


INTERNATIONAL RESISTANCE CO. 


Dept. 343, 401 N. Broad St, Philo. 8, Pa 

in Canada: International Resistance Co., td., Toronto, Licensee 
Send bulletins on Selenium Diodes Varistors 
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of radioactive chemicals and 
technical services 


This catalog is the most comprehensive ever published in 
the nuclear field. It describes the consulting, analytical and 
research services offered by Tracerlab together with a listing of 
the isotopically labeled compounds and radiation sources now 
available. These products are the result of our full decade of 
experience in the design, development and manufacture of 
nuclear instruments, as well as our long record of consulting on 
radiochemical problems, 


Prepared specifically for those engaged in nuclear chem- 
istry and applications of radioactivity, it will prove a useful 
and helpful reference in many ways. 


WRITE . a FREE COPY TODAY. 


wel? 130 High Street, Boston 10, Mass 
= P 2030 Wright Avenue, Richmond 3, Calif. 


New York * Houston © Philadelphia « Paris « Cleveland « Los Angeles 
Washington « Chicago * Ottawa 





W orldwide services in isotopes, instrumentation, consultation and health physics. 
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CVC’'s model LC1-14 high-vacuum system meas- 
ures 39” by 30” by 88” with a chamber 14” in 
diameter, 24” high. It produces a pressure of 0.5 
micron Hg in five minutes. High-vacuum valve 


isolates diffusion pump while chamber is opened 


to atmosphere. 





Hl. one economical package 


fills all your laboratory needs for high vacuum 


A CVC packaged high-vacuum system 
quickly creates a low pressure environment 
for metallizing optics and other materials, 
for melting metals, for degassing liquid 
other 


compounds, and for a variety of 


lab« watory nec ds 


With every CVC system, performance 
swift and dependable; cach system offer 
e The proper siz oil-diffusion pump in 
mechanical 


combination with 


pump to 
evacuate the all-glass chamber quickly to 
a fraction of a micron 

@ The correct vacuum gauges to follow the 


evacuation cycle. 





Ym 


@ Complete controls for electrical equip- 
ment, including a series of air-tight but 
current-conducting feedthroughs in the 


chamber. 


@ Jack panels for switching to different 


voltages or different sets of clectrodes 


optional : 


@e And, if you lik uch a ories a 
rotating seals, glow discharge electrodes, 


and high-frequency power feedthroughs 


Write for an illuserated data sheet on the 
CVC LC1-14 shown above and the larger 
LC1-18 shown right. 


Essentially the same as the 
LCI-14 high-vacuum system, 
the LCI-18 offers a larger 
chamber (18” by 30”), and 
produces an ultimate pres- 
sure of 3 x 10°°mm Hg with 
a 13 c.f.m. mechanical pump 
and a six-inch CVC oil-dif 
fusion pump. Hoist is stand- 
ard on the LCI-18, optional 
on the LC1-14, 


Consolidated Vacuum, Rochester 3, N.Y. 


a division of CONSOLIDATED ELECTRODYNAMICS CORPORATION, Pasadena, California 
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during the past five years, 


Kaiser Engineers has undertaken the design 

and construction of reactors and other 

facilities for nuclear research, testing, 

production and power. These include installations at 
Hanford, the National Reactor Testing Station, 


Livermore, Lockland and Inyokern. 
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Kaiser Engineers is prime contractor to the AEC 

for the design and construction of the Engineering 
Test Reactor. Among other nuclear projects is a 
radioactive waste disposal engineering study 


for the Naval Radiological Defense Laboratory. 





If your future plans include any phase of nuclear 
application, write Kaiser Engineers, 
Nuclear Engineering Division, 


Kaiser Building, Oakland 12, California. 





AMF MANIPULATORS 


produced in quantity for quality and low cost 


AMF ATOMICS — the nation's leading Unexcelled for dexterity and all-around immediate Delivery — All Models 
designer and producer of radio-active reliability, the AMF Manipulator, At With Right or Left Hand Grip 
Model 

Number A c Oo 
3666 52% 36 24 
Manipulators, uniformly fashioned to the perform the most specialized of hot cell 3672 523%, 553 % 3 


materials handling equipment—produce gonne Model 8, can be equipped with a 
a complete line of Model 8 Master-Slave variety of special-purpose slave ends to 


highest possible precision standards operations, It has an extremely delicate 4678 52% = 5S 6 
3684 52% 36 «(42 
3688 52% 36 46 
3690 52% 48 
assures uniform quality and parts inter from one thru-wall position to another, to 9966 55% 4 24 


Quantity preduction made possible by touch, yet can handle weights up to 30 lbs 
the large demand tor AMF Manipulators ind more. And it can be easily transferred 


changeability difficult to achieve on a provide maximum usefulness 3972 55% 30 
3978 55% : % 
3984 55% 42 
3988 86.55% 46 
assembly to individual needs. (See chart.) in touch with AMF ATOMICS today 3990 55% : 48 


“custom made” basis. And the variety of For manipulators, or radio-active mat 


interchangeable parts produced allows rials handling equipment of any kind, get 





— AMF ATOMICS Inc. 
ATOMICS AMF Building + 261 Madison Ave. «+ New York 16,N. Y 


Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 
@ Radiation Process Equipment @ Power and Research Reactors @ Reactor Control Systems @ Radio-active Materials Handling @ Engineering and Manufacturing Service 
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NEW RCA SUPER-POWER TUBES 


lift the power and #requency ceilings 
... point the way to new horizons in 


ATOMIC-PARTICLE ACCELERATION 


New RCA electron tubes produce unprecedented 
levels of rf power for applications in 


*Physical Research — high-energy particle 
studies 


*Radiology — X-ray therapy, X-ray inspection 
of materials 


* Irradiation and Sterilization 


ae GH THE APPLICATION of unusual con- where super-power electronic at 


epts in power-tube design, RCA is developing megawatts—can work for you. If you are inter- 
tubes of unprecedented power capabil- ested, call the RCA DISTRICT OFFICE nearest you, 
ivering up to thousands of kilowatts of or write RCA, COMMERCIAL ENGINEERING, SECTION 


f power. Unique principles of electron optics, G-31-Q, HARRISON 
interelectrode shielding, insulation, and tube a 


eometry are incorporated in the fabrication of . . _HUmboldt 5-3900 


c 
new giants—electronic aids to scientific re- 744 Broad Street 


; ; Nework 1, N.J 
roduct processing, and manufacturing. 


Whitehall 4-2900 


, oa? 4 ° erchanc Mc Pi 
of RcA’s continuing developmental Suite 1181 Merchandise Mart Plaza 
‘ Chicago 54, ill 
im for super- power electron tubes, RCA 
RAymond 3-836) 
6355 E. Washington Blvd 
your areas of research and manufacture Los Angeles 22, Calif 


FIELD ENGINEERS welcome the opportunity to 


RADIO CORPORATION of AMERICA 


TVYaE DIVISION HARRISON, MF 
® 
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® Basic 
Metallurgical 
Techniques... 


® Skilled 
Workers... 


Weare confident the nuclear 
industry is not only moving 
forward but is doing so at an 
accelerated pace, As a fuel ele- 
ment producer we have ex- 
panded our facilities and staff 
to parallel thisincreased scope 
of activities. 
Our experience during the past four years in would like to share with you in satisfying your re- 
fuel clement manufacture has demonstrated that quirements for fuel elements 
private industry can fabricate fuel elements on a Utilization of our skills and experience assure 
production basis. Products ranging from simple you of top quality fuel elements for your reactor. 
thin gauge foils to involved shapes of uranium May our representative call to discuss your re- 


and its alloys have developed the talents we quirements? 


i METALS & CONTROLS CORPORATION 
Sines ebeiinion NUCLEAR PRODUCTS DIVISION 
PR 1050A. 137 FOREST STREET, ATTLEBORO, MASS. 
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daystrom today... 
Tevised 
> 


Daystrom to Build 
Medical Reactor 


Special to Journal of Commerce 


ELIZABETH, N. J., June 13.—|, 
The Atomic Energy Commission’s 
New York operations office an- 
-/nounced today the award of con- 
tracts for construction of a Medi-| 
cal Research Center, including the| i 
first nuclear reactor designed 
specifically for medical research 
and therapy, at Brookhaven Na- 
tional Laboratory, Long Island. 
Daystrom Nuclear division of 
Daystrom, Inc., Elizabeth, N. J., 
will supply and install the reactor, | ° 
including the core, process instru- 
ments, console and wiring at 
Brookhaven, the AEC said. 

Total cost of the medical center 
. will be approximately $6,000,000. 

The Malan Construction Co. was 
awarded the contract for the build- 
ings and Baldwin-Lima-Hamilton 
will construct the special shutters 
for control of the reactor beam. 


Aa 
District). 














* 
»state Banks to Merge 


DAYSTROM NUCLEAR INSTRUMENTS 
FOR RESEARCH AND POWER REACTORS 


Single Channel Analyze 
wer Supply Period Amplifier 
*Linear Amptiher 


DA TROM,Inc. 


$ att Transistor Magnet t 
ror *Parallel Plate lonization Chambe NUCLEAR PRODUCTS 
torized Reactor Control Instruments Custom built equipment 


"Immediate delivery Hlizebeth, N. J. 
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KILOCURIE 


COBALT 60 


SOURCES 


for Research and Industrial GAMMA-IRRADIATION 


Cobalt “SLUGS” serve as convenient “building blocks” permitting easy assembly 
of desired source configurations. 


Using the ‘building block” technique, Cobalt 60 SLUGS can be assembled in 
cylindrical, rectangular or linear forms. The individual SLUGS are Cobalt rods 1” 


long and 4°’ diameter clad in Ye’ aluminum. 


As a source of high-intensity ionizing radiation 
Cobalt 60 has these advantages: 


e highly penetrating — uniform dos- completely dependable and pre- 
ages can be delivered to thick dictable. 
materials even after packaging for 


shipment. can operate under high tempera- 


tures and pressures. 
high intensity of radiation—millions 
of roentgens per hour can be readily 
produced. 


as durable as a simple piece of 
metal. 


negligible maintenance — nothing Proven to be economically com- 
to wear out or break down. petitive. 


An experienced staff of engineers and physicists is available on a 
consulting basis to design and set up gamma-irradiation facilities for those 
who require this assistance. A letter or call will bring further information. 


ATOMIC ENERGY OF CANADA LIMITED 
COMMERCIAL PRODUCTS DIVISION 
P.O. BOX 93 OTTAWA, CANADA 
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the new (ENCED 


HYVAC-7 


High Vacuum Pump 


THE VIBRATION'S GONE 


»-»s.:,and so is the noise 


No. 91505, 60 cy. 115/230 volts 


$265.00 


No. 91500, same as No. 91505, 


but without motor or base 


$210.00 


Also available with motors for 
other voltage requirements or 
with explosion-proof motors 
Price 


on request. 


{cence 






The most complete line of 
scientific instruments and lab- 
ese supplies in the world 
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Here’s a vacuum pump that is so carefully designed so expertly 
so perfectly balanced . . . that vibration has been reduced 
Result 


it runs. In fact, its noise level is lower than that of 


machined , . 
to an absolute minimum . smooth, quiet operation. You can 
hardly hear it as 


any similar pump 


The new Cencvo Hyvac-7 has more pumping capacity per cubic foot 
of space occupied than any other vacuum pump now available. It pro 
duces a free air displacement of 70 liters per minute and a guaranteed 
ultimate vacuum of 0.1 micron. This pumping speed in the low micron 
range is exceptionally high. The ratio of pumping speed at 1 micron 
to that at atmospheric pressure is 49%. And it pumps from atmospheri 


to ultimate pressure in less than five minutes 


This finest 


shipment. Order today or write for Bulletin No. 13. 


most efficient of all vacuum pumps is now ready for 


Central Scientific Company 
1736 IRVING PARK ROAD . CHICAGO 13,1!ILLINOIS 
BRANCHES AND OFFICES CHICAGO e NEWARK e BOSTON «¢ 
DETROIT e SAN FRANCISCO e SANTA CLARA e LOS ANGELES 


CENTRAL SCIENTIFIC CO. OF CANADA, LTD 
VANCOUVER ee OTTAWA 


REFINERY SUPPLY COMPANY 


BIRMINGHAM 
TORONTO «¢ 


MONTREAI 


TULSA e HOUSTON 





September NUCLEONICS 
THE PRE-SHOW ISSUE 


will carry your product story 


in time for the 


1956 TRADE FAIR 
OF THE ATOMIC INDUSTRY 


Advertisements in the September issue of NUCLEONICS will have 
double value for exhibitors and non-exhibitors at the 1956 Trade 


Fair of the Atomic Industry, September 24 through 28, at Chicago 
Navy Pier 


Advertisers who are exhibiting announce booth numbers and pre 
view the products they'll show at the Trade Fair. Advertisers not 
exhibiting get attention from NUCLEONICS readers who pore over 
the pages of the pre-show issue before the rush and crowds of show 
time. And as a special feature NUCLEONICS will have a preview 
in-print of the Trade Fair with capsule descriptions of each exhibit 
in the show 


15.000 key people from industry overnment and science (twice last 
year’s attendance) are expected to view 240 booths at Navy Pier 
At the same time a forum meeting on “Management and Technology 
for the Atomic Market” will be held at the Morrison Hotel in 


Chicago 


The pre-show NUCLEONICS will be in the mail on September &th 

well ahead of show-time Reserve space now for this important 
issue Closing date Copy to set July 25th; ( omplete plate 
August &th 


we'll be at the show, too! 
visit your NUCLEONICS 


representative in booth 223 


NUCGLEONICS 


A McGraw-Hill Publication 330 West 42nd Street, New York’ 23, N. Y 














a special 
NUCLEONICS 
article on 
radiation effects 
will give 
this issue 
even greater 


value 
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Two reasons why 





make “green salt” in Inconel furnaces 


de am high temperatures in equipment tor pr ind proce 


bination for al ing uraniutr ! creat atomu 
Inconel! alloy is structurally stable. 

used tor Iti nat inject t tiie 

longed heat hdizing atn 

pl ere 

Inconel alloy is chemically stable. 


It re ta da ‘ i i inburiza 


nraomiiuim illo 


enton pro 


tion and othe { ! ‘ perature 
tack 

Inconel alloy is mechanically stable. 

It reta ef ex to 2100°I 


wk 
Inconel 
‘ ; ’ | 


i 


ful advantage ible in all ht f 


alloy is easy-to-work .. . 


Facts, figures, 
engineering help 
are readily available 


tecemtiame PeorteriCs 


o 
CORT ant (COREL “TF 
lo get the facts and 


figures on Inconel al 

loy, send for Ineo 

l re hinvie il 
Vhysical 


constants, property workir 


4 page 
Sulletin I 


? 


gy characteris 
ties and mull form uve all covered 

bor engineering help ith wnmediate 
design probl ma, contact Inco's Technical 
Service Section giving full detaile 


il possible 


The International Nickel Company, Inc 


4» 
INCO, Nickel Alloys 


Inconel ... for long life at high temperatures 
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P ‘ 
bends ahead 4M itd 


ANNOUNCING A NEW 
RESEARCH TOOL 


FROM LITHIUM | CORPORATION... 


i——~ 




















LITHIUM DISPERSIONS 


Our successful development of dispersions of Lithium Metal offers industry 


_ still another research technique once considered impractical. Readily prepared, 


lithium dispersions prove more stable to air and moisture than the metal itself 
due to the coating of the dispersing medium. 

In case you have a problem requiring the use of highly reactive Lithium 
Metal, Lithium Corporation’s PR&D department is making available product 
data sheets describing the methods for laboratory preparation of these lithium 
metal dispersions in such dispersing mediums as mineral oil, petrolatum and 
wax. A request attached to your letterhead will bring you information on this 
new tool in lithium research. 


j 


j j Lf} 
(GA GRNUCAHOAHA 1401 ttitsen 
v 


LITHIUM CORPORATION 
OF AMERICA, INC. 


r 2595 RAND TOWER 
et MINNEAPOLIS 2, MINN. 


MINES: Keystone, Custer, Hill City, South Dakota + Bessemer City, North Carolina « Cat Lake, Manitoba « Amos Area, Quebec + BRANCH SALES OFFICES: New York 
Pittsburgh « Chicago *« CHEMICAL PLANTS: St. Louis Park, Minnesota + Bessemer City, North Carolina + RESEARCH LABORATORY: St. Lowis Park, Minnesota 


14 
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Enema iveapuns uneniunnittaenad .. . 


for mew two-stage booster?! 


. 


See ee ae apenas . 
features worthy of individual ne tr + offer oi y 
to design engineers in the form of data, performance curves, etc. 
With this information . . . the knowledge that it is the newest 
addition to the world’s largest vacuum pump line . . . we feel its potentiols 

will warrant specified for 
, trouble-free service 
"the highest volumetric efficiency 

. and the highest dollar return per CFM available 

in any high vacuum pumping sytem. 

Request complete data or contact one of our compet. staffed district offices . . . 
in Baltimore, Charleston, W. Va., Charlotte, Chicago (La Grange), Cleveland, 
Detroit, Houston, Los Angeles, New Orleans, New York, 

Philadelphia, Pittsburgh, San Francisco, St. Louis, and The International Sales Office, 
90 West St., New York 6, N. Y. Call or write today! 





SPECIFICATION DATA 
e! KMB-230 Two Stage Mechanical 

m Pump 

Savge) 0.1 Micron 

230 CFM 

3600 640 

2 and | 

5 Pints 

Water 

Mec 3 

4. 434 

4" Flanged 


4 Screwed 


THE KMAB-230! 


KEN NEY vic oivision 
THE WEW YORK AIR BRAKE a eah tae 


614 was wiNGTON STREET + BOSTON 30° H) Title 


. 90 we wiw 


Company 


© Please send complete data on the new Kinney KMB-230 Street 


Two-Stage Mechanicol Booster Vacuum Pump 


City 
Vol. 14, No. 7 - July, 1956 








NDA SPECIALISTS IN HIGH PERFORMANCE REACTORS 


We 

take 

pleasure 

in 

announcing 

the in-plant participation of 

M. Henri Dopchie, 

M. Jacques Planquart 

and 

M. Francois Van Geertruyden, 
Members of the Staff 

of the 

Centre d’Etudes pour les Applications 
de |’Energie Nucléaire 

located at Mol, Belgium, 

in connection with 

a Belgian Engineering Test Reactor 
(BETR). 


For information 
concerning 
NDA activities 


or employment 


Nuciear DEVELOPMENT CORPORATION OF AMERICA 
5 NEW STREET: WHITE PLAINS, N.Y. + TEL. WH 8-5800 
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ROU NDUP of Key Developments in Atomic Energy 





International 
Scene 


U. S. Policy 
Changes 
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LATE NEWS and Commentary 


Fast and furious were developments along the international atoms-for-peace 
front last month. Some were encouraging like the new bilaterals laid before 
Congress, reactor sales abroad, and liberalization of U. S. rules on supplying 
enriched uranium; others appeared setbacks, such as developments in Belgium 
and Japan. 

Lying before Congress for the required 30-day waiting period were 17 bilateral 
accords. These include 7 research pacts two previously-announced. ones with 
West Germany and Ireland, and new ones with Austria, Costa Rica, Cuba, 
Dominican Republic, and New Zealand; three new 10-year power bilaterals with 
Australia, Netherlands and Switzerland, each providing for sale of up to 500 
kg of contained U**; one in-between arrangement with France that an AEC 
official describes as “either an elaborate research bilateral or an unclassified-data 
power bilateral__we think it is rather the latter”: it provides 40 kg enriched 
to be used either in a power or experimental-power reactor, and — like the three 
other power pacts permits export of 90%-enriched U for use in materials-testing 
reactors. Finally, there are six amendments to existing bilaterals with Belgium 
Britain, Canada, Denmark, Germany and Sweden; the first three concern power 
pacts and broaden the whole area of exchange of information; the last three 
amending research bilaterals, increase the amount of 20% U*"* available from 6 to 
12 kg. Pending, and with the next move up to the foreign country, are power 
bilaterals with Brazil, India, Italy, Japan, and Norway, 

Four research reactors were sold by U. S. firms to countries with bilaterals (plus 
a power reactor to a country not yet so empowered: see p. R10). These five 
brought total U. S. sales abroad by private firms to ten (NU, April "56, p. 17) 
AEC said it expected more than 20 sales by the end of 1957, Denmark and . 
Netherlands followed Spain and Brazil (NU, June '56, p. 22) in getting U. 
contributions of $350,000 each toward their research reactors. Denmark ae 
a 5-Mw tank-type unit similar to the Livermore research reactor from Foster 
Wheeler Corp. for delivery in about a year. It will use 28.5 Kg of 20%-enriched U, 
and will cost $578,000-867,000; it will be located at the $1.4-million Danish 
nuclear research center at Risé near Copenhagen. The Dutch turned to ACF 
Industries Inc. for a $2-million modified pool-type reactor similar to the Oak 
Ridge research reactor now building; this high-flux experimental tool will take 
3 years for completion at the $3-million Netherlands Reactor Center. West 
Germany bought two swimming pools: one costing $450,000 from AMF Atomics 
for the Technical University at Munich, for nuclear training purposes; the other 
from Babcock & Wilcox for ship-propulsion research at Hamburg. The 1-Mw 
Munich pile will be the first university reactor installed in free Europe for teach- 
ing nuclear science. (The Germans also bought in Britain a MERLIN Medium 
Energy Light-water-moderated Industrial Nuclear Reactor, a 5-Mw (heat) 
swimming-pool using 30 kg of 20%-enriched uranium oxide, from Associated 
Electrical Industries, London, for $200,000; AEI is building another Merlin for 
its own research center (NU, March '56, p. 23). Germany plans to buy a 
second British reactor, a larger, Dido-type 10-Mw materials-testing unit costing 
$6-million, from Head, Wrightson & Co. Ltd. Both are destined for a research 
center at Konigsforst near Cologne, the Merlin to be delivered in a year, the 
Dido in 2-3.) 

Two liberalizations of U. S. nuclear policy, quietly made by AEC, may be 
expected to have a resounding effect in furthering the atoms for peace program. 
The bugaboo of required return for reprocessing of U. S.-supplied enriched 
uranium (NU, March '56, p. 17, April p. 19 ff), which prestige-conscious countries 


objected to as a sign of lack of confidence, was eliminated. The new power 


bilaterals provide for reprocessing either in the U. S. or at an approved facility 
abroad if that should be desirable for technical, economic (e.g transportation 
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LATE NEWS and 
Commentary 
inueED 


More on 
Gore Bill 


cost), or fuel-accountability reasons. Secondly, a new policy permits export of 
90%-enriched uranium for use in materials-testing reactors (which are exceedingly 
difficult and uneconomic to try to make work with 20% 'U). Until recently, tight- 
security advocates in AEC would have considered even the suggestion of export- 
ing 90%-enriched U shocking. 

Not all was unrelieved brightness, however. Clouds were supplied by a minor 
setback in Belgium, and a disquieting development in Japan (see p. R5). In 
Brussels, Nuc.eonics learned that the site for the Westinghouse 11.5-Mw power 
reactor (NU, 
added spectacle for the 1958 World’s Fair, have been abandoned. A new site 


Dec. ’55, p. 11), and the plans to have it provide power and an 


presumably will be sought as the reactor is now expected to go critical about 
the end of 1958—after the Fair's close. Real reason for scrapping the site was 
fear of possible radiation effects on the Belgian royal family: the site was op- 
posite the curving walls of the gardens of Laeken Palace, the royal residence. Ob- 
jections in the Brussels City Council, attributed to “La Liste Civile” (meaning the 
administration of the Royal Household), were promptly hushed up by presiding 
Burgomaster Cooremans; but La Libre Belgique, most royalist of Brussels dailies, 
made no bones about the source of the objections. A number of 40-ft steel 
pilings already sunk into the ground for foundations have been pulled up again 
Lack of an alternate site makes it impossible to meet an already-tight schedule for 
completion by Fair opening. 
* 


A modified, broadened version of the Gore bill (NU, June ‘56, p. 17) was 
approved by the Joint Committee on Atomic Energy by 14-0, squeaked by the 
Senate 49-40, and was to come up on the House floor as this went to press. Senator 
Gore told Nucieonics he was “very pleased” with the bill in its revised form. The 
controversial measure, aimed at accelerating the civilian atomic power program 
“at the maximum possible rate consistent with the status of the development of 
the art,” is now three-pronged: it calls for 1. building an unspecified number 
(instead of six) of “large-scale prototype power reactor demonstration facilities 

for the generation of electric energy in industrial or commercial quantities,” 
at sites of major production facilities operated by or for AEC, the power to be used 
by AEC (this latter provision is intended to remove the bill from the private vs 
public power controversy); 2. developing and, as soon as practicable, building 
promising advanced types of reactors in the 10-50-Mw range; 3. conducting “a vig- 
orous program of international cooperation and assistance in the design, construc- 
tion, and operation of power reactors and related matters.” The bill authorizes 
expenditure of $400-million for the accelerated program. All reactor construction 
under its provisions is to be carried out under contract with private concerns. 
Commenting on this feature, JCAE chairman Anderson declared, “This bill will 
broaden the base of private industrial participation in the atomic power program 
and will offer a great opportunity to those firms not presently participating in the 
program to contribute their efforts and talents.” (Earlier, he had carried out a 
survey of 42 firms not including GE, Westinghouse, B&W, NAA, Combustion 
Engineering, AMF, NDA: 39 replied, of whom 18 said they were qualified and 
willing to assume full responsibility as prime contractor on a reactor job; 9 were 
ready to accept partial—i.e. non-nuclear responsibility; 10 were willing to take 
on prime contractorship but indicated they would subcontract the nuclear work 
which would do nothing to improve the manpower bottleneck; and two 
said no 

Senate Republicans, and the GOP leadership in AEC (opposed by Democratic 
Commissioner Murray) are fighting the bill on the ground it does nothing AEC 
is not already empowered to do and in fact doing. Democrats insist the shot 
in the arm is needed. 

AEC reactor chief Davis said he felt the only type “deserving” development 
now is a D,O-moderated and -cooled tube-type reactor (similar to Canada’s 
NPD); earlier, his experts mentioned gas-cooled, pressurized Savannah-River 
type, and graphite-moderated with pressurized D,O coolant tube, as likely 
possibilities 
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Nuclear Industry Takes Report on Radiation Effects 
In Stride; Pessimism on Heredity Peril Felt Unjustified 


Much more measured and sober, 
much less alarmed, was the reaction 
of people in the nuclear energy in- 
dustry to the six summary reports 
on the biological effects of nuclear 
radiation—advance condensations of 
a massive job carried out by the 
National Academy of Sciences under 
a Rockefeller Foundation grant 
than had been the reaction of the 
daily press and general news-maga 
zines. Where the latter had cast a 
definite pall of apprehension or fear 
over the prospect that peaceful de- 
velopment of nuclear energy might 
prove a peril to the future of man 
kind, informed opinion was rather 
that the report merely documented 
what was already largely known 
about a situation looming on the 
horizon that required advance plan 
ning but for which there was ade- 
quate time to plan. 

The reports will not affect the 
nucleonics industry seriously, be- 
cause it had already been work- 
ing at maximum permissible exposure 
levels considerably below those 
recommended. The nuclear indus- 
try has been so conservative right 
from the start, according to a dis 
tinguished expert in the field, Lau 


riston S. Taylor, that their average 
exposure of their personnel is of the 
order of one-fifth of present permis 
sible levels. Taylor, chief of the 
atomic and radiation physics divi- 
sion of the National Bureau of 
Standards and chairman of the Na 
tional Committee on Radiation Pro 
tection, was not among the 147 
scientists who spent a year preparing 
the studies. 

However, he pointed out, the peo 
ple more likely to feel the pinch 
are other industries that have long 
been using X-rays for commercial 
testing of castings, etc. In this field 

much larger than medical radiol 
ogy—-the tendency naturally has 
been to install a minimum of shield 
ing; this industry may find itself 
having to add enough shielding to 
cut incident radiation to one-fourth 
(for a 24-in. concrete wall this 
means adding 5-6 in Cost fac 
tors are negligible for a new installa 
tion, but can be quite heavy for 
altering an existing one. 

The six reports are on genetics 
pathology, meteorology, oceanog 
raphy and fisheries, agriculture and 
food supplies, and disposal of radio 
active wastes. None of them except 


Highlights from Reports’ Recommendations 


These are among the significant recommendations of the National 
Academy of Sciences radiation reports, other than those mentioned in 


the adjoining article: 


* Until advances in reactor technology substantially reduce potential 
hazards, buildings that house reactors located near populated areas 
should be sealed against the release of radioactive materials in the event 


of accident. 


* Research should be accelerated, particularly on safety devices for 
control of accidental power surges in reactors; selection of biologically 
suitable sites for various nuclear facilities; geophysical and geochemical 
aspects of ultimate en bee of radioactive wastes; mixing between various 


parts of the oceans anc 


of the atmosphere. 


¢ A national agency should control and keep records of all dumping 


ot radioactive material in the ocean. 


An international body should set 


up safe standards for the marine and air disposal of radioactive materals 


as soon as possible, based on current knowledge. 
lisposal should be carried out on a cooperative international basis. 


ais 


‘esearch in marine 


* Records should be kept for each individual showing his total accumu 


lated lifetime exposure to radiation. 


Medical use of X-rays should be re 


duced as much as is consistent with medical necessity. 


* Techniques for monitoring world-wide fallout should be further im 


proved. 
should be extended. 
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Measurements of the storage of radiation in the stratosphere 
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the genetics report contains any 
numbers. They make no specific, 
only general recommendations: they 
are intended primarily as a state 
ment of the problem, of where 
things stand. They contain nothing 
that the National Committee on 
Radiation Protection was not already 
aware of, nothing that will require 
any major changes in maximum 
permissible-exposure levels. AEC 
is not expected to take any action 
pursuant to the Academy reports 

Far from justifying the pessimism 
they aroused in the popular press, 
the reports should be a help rather 
than a hindrance. This is the view, 
among others, of Columbia Univ. 
physicist Gioacchino Failla, chair 
man of the AEC Advisory Commit 
tee on Biology and Medicine, who 
explains, “Until we got a statement 
from the geneticists, some could al 
ways shout that any maximum was 
too much; but now that the geneti 
cists have named figures, it’s some 
thing we can live with, for quite a 
lew years to come.” 

The figures the geneticists named 
were a basic 0.3 roentgen/wk maxi 
mum dose to the gonads for indi 
viduals, plus additional maximums 
of 50 rem (roentgen-equiva 
lent/man) cumulative to age 30, an 
other 50 rem to age 40, and another 
100 rem to age 60 
external radiations; for internal emit 
ters (radioisotopes in the body) 
these figures should be reduced by 
a factor of three 

The 0.3 rem/wk maximum is for 
occupational exposure, and is the 
same figure as that recommended by 
the NCRP and set by AEC for its 
installations and contractors. In 
actual practice, exposure on AEC 
jobs is Annually, 0.3 
rem/wk works out to 15.6 rem; thus 
if an industry wants to expose per 
sonnel continuously, it would have 
to cut down existing maximums by a 
factor of three to stay within the 
Academy recommendation of 5 
rem/yr maximum occupational ex 
posure. As a matter of actual prac 
tice, however, 3 rem/yr is exceeded 
in only 0.2% of cases of individual 
exposure in the nuclear industry, 

The 50 rem total to age 30 is for 
nonoccupational groups-—-the gen 
eral population—and represents a 
maximum weekly dose one-tenth 
that for occupational groups 
NCRP has already recommended a 
much lower maximum of 15-18 rem 
total to age 30 for the general 
population, while permitting 150 
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These are for 


much less 





rem total to age 30 for oc upation il 


groups. “If you average the 150 
and the 15 for the total] population 
you still have a pretty darn k 
figure,” Taylor observe: 

The International Commission for 
Radiological Protection (the U. S 
delegation to which is also headed 
by Taylor), when it met in Geneva 
in April, felt that for the time being 
it is not necessary for it to set 
maximum levels, although the time 
will come if nuclear-energy pro 
grams continue to be stepped up 
that present levels of exposure ar 
not too serious, and that if ICRI 
waits a few years it will be able to 
set figures that will not have to be 
changed for some time 

Taylor cautions against going to 
extremes in either direction: need 
less medical use of X-rays should be 
eliminated, but “the danger of a lot 
of people developing TB is worse 
than the potential danger of affect 
ing the heredity of tar-off genera 
tions.” However there is consider 
able room for tightening protection 
in the medical fields: there are 65 
000 dentists using X-rays, 20,000 
general practitioners, 12,000 other 
physicians, 15,000 hospitals, 7,300 
chiropractors, 3,800 osteopaths, 3 
000 radiologists and of these 126 
100, only the 3,000 radiologists are 
required to have training in radia 
tion use and protection For a 
number of reasons, general prac 
titioners are apt to expose both pa 
tients and themselves more than is 
medically necessary. On the other 
hand, X-ray shoe-fitting machines 
are “just sheer nonsense; all you 
can tell is that you have 10 toes, and 
that they're inside something.” Tay 
lor’s middle-of-the-road, 


coTmmon 


sense approach is exemplified by his 


comment on luminous-dial wrist 
watches: “If it serves a useful pus 
pos by all means have it; but if 
you only look at it in the dark now 
ind then why bother to « pose 
yourself? 

AEC has already been trying to 
practice the reports’ recommenda 
tion that occupational exposure rec 
ords for each individual follow him 
from job to job through life, and 
plans to improve its system But 
at present it is not considered either 
needful or feasible to keep records 
for the entire population If, in the 
future, this should appears desirable 
it will take “an enormous amount of 
education control and regulation 
will mean a large bureaucracy some 
where, and may cost $0.5-billion/yr.” 
If the data is well kept and com 

ame 


plete, it would require about 25 


generations (750 years) to produce 
the kind of human genetic informa 
tion needed for full understanding 
of radiation effects on heredity 
Some countries are already atte mpt 
ing this: Sweden and New Zealand 
license every radiation source; but 
New Zealand has fewer sources than 
does General Motors Corp. in De 
troit alone. 

rhe report makes the point that 
release of a hazardous substance by 
iny country may affect other coun 
tries particularly in the same lati 
tude belt 
control to establish and maintain 


therefore international 
high standards of safe plant opera 
tion is essential. Continuation of 
the present trend toward contain 
ment, and preliminary meteorolog 
ical studies at proposed reactor site 
ire urged 

Keactor-waste processing plants 
or storage facilities are held to offer 


1 greater hazard on a _ long-term 


basis than any single reactor. De 
elopment of improved methods to 
imit the volume of wastes produced 
in power reactors and continuou 
ippraisal of reactor and fuel-pro 
essing plant design and operation as 
well as of waste storage will be re 
quired to keep world « nvironmental 
radioactivity levels at tolerable lev 
els In addition, the r port calls for 
through 


“establishment, perhaps 


private enterprise, of suitable waste 


disposal services.’ 


from reactors at nuclear central sta 


Fission produc ts 


tions and in naval service—the two 
predominant sources in the next 
decade—will amount to 10 kg/day 
by 1965, the report says and must 
be kept out of the environment to 
maintain human exposures within 
perm sible limits 


Rogers McCullough Heads 
AEC Safeguards Staff 


C. Rogers McCullough, chairman 
of the Advisory Committee on Rea 
1o1 Safeguards has joined Clifford 
K. Beck (NU, May ‘56, p. 21) on 
the new AEC safeguards staff M« 
Cullough will head the unit in the 
Division of Applic ation 
with the title of deputy director 
for hazards evaluation. He is on 
leave from Monsanto Chemical Co 


Civilian 


Perhaps the person in the coun 
try most prominently identified with 
reactor hazards problems, McCul 
lough’s work in this field goes back 

» 1950 when he was named chair 
man of the Industrial Committee on 
Reactor Problems _ that 
made extensive studies at Hanford 


ind Brookhaven on fissionable ma 


Location 


terial production facilities from both 
the plant and the community view 
point He has headed ACRS since 
it was set up by AEC in mid-1953 





Radiation Exposure Experience at Hanford . 


Average Annual Exposure, 
Gamma Radiation 

Annual % ¢ 
ceeding 


erposure 


Year (roentgens) ’ 


1044-45 0.9 
1946 0.6 
1047 0.4 
1048 0.3 
1049 0.2 
1950 0.1 
1051 0 
105% 0 
1953 0 
1054 0 


Annual Whole-Body Gamma 
Exposures above | r 


Number of cases (ine iding all 
cases tin columns farther to right 

) ear Ir -2r >8r > 4 5 

1044 0 0 

1045 } 0 

1946 

1047 

1045 

1040 

1950 

1Y51 


1952 : 2 
i 


1053 


1054 37; 6! j 3 1(14.41% 


Relative Hazard of Typical 
Operations 

T' ype o 

work at 
Hanford 


Eng neering, researt h 
Reacto operations 
Reacto monitoring 
Reactor maintenance 
peparatvions Operations 
Separations monitoring 
Separations maint 
nance 
Radiation instrument 


libration 58.2 0 


shows what can be done in radiation control at an installation large enough to “present collectively a good cross 
section of the radiation hazards that may be expected in peaceful applications of atomic energy,” and eleven years’ 


experience is long enough to be of statistical value 


The magnitude of the radiation hazard at Hanford “can be de 


scribed as the equivalent ol handling some millions or tens of millions times the world s available supply of radium 4 
The tables and quotations are from “Radiation Exposure Experience in a Major Atomic Energy Facility” by H. M 
Parker of the Hanford Atomic Products Operation (Geneva conference paper P/240 , ‘ : 
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i month ago was elected 
of the American Nuclear 
Society 


Japan Turning to Britain for 
‘Economic’ Power Reactors 


Japan will look to Britain for 
most of its nuclear aid in the future, 
unless the U. S. is able to match 
British offers, Matsutaro Shoriki 
Minister of State and chairman ol 
the Japane se AEC. told NucLEONn 
ICS Britain is now favored for two 
reaso! he said: 1. Britain says it 
can sell Japan a reactor at once that 
is capable of producing electric 

on a commercial basis, while 

S. has made no such offer 

Britain doesn't require-—as does 

U. S.—-that technical informa 

on concerning nuclear equipment 

purchased be kept from the public. 

Chis question has important politi 

cal implications, as the Socialists in 

particular are demanding publica 

tion of nuclear technical informa 
hion 

Shoriki threw Japanese business 
ind science circles into an uproar 
1 month ago when he first indicated 
he felt the British were “well ahead 
of the lt S.” in nuclear power 


development. A Japanese news 


igen urvey showed industrial 
ists there felt Shoriki’s decision was 
uture He had based it on 
with the U. K.’s Sir Christopher 
and with Marvin Fox of 
Brookhaven National Laboratory 
who recently visited Japan. Shoriki 
told Nucieontics he had asked Fox 
if the [ S. could meet the British 
offer but that Fox was noncommit 
tal 

Can the U. S. blame us for turn 
it to Britain?” he asked. “If her 
offer is valid, Japan will be produc 
ing nucle ar powe r commer ially 
within five years Up to now we 
didn't dream this would be possible 
for ten years.” 

\ 9-man Japanese survey team 
will visit England shortly to check 
the terms of the British offer; if 
they are confirmed, Japan will order 
i reactor for delivery in 3%—4 years 
[he team will consider 45- and 
lOO—Mw models, is expected to 

der the latter, for $41.7-million. 

4 USAEC official said he failed to 

vhy a $417/installed-kw rea 
tor was thought economic.) Sho- 
riki said this purchase would not 
iffect the order for a 500-kw water 
boiler from NAA. but probably 
would result in abandonment of 
plans to buy a CP-5in the U.S. “If 
we can buy a reactor that can pro 
duce nuclear power commercially 
we wont need any more experi 
mental reactors,” he said 
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About the Industry 


New firms seen in fuel fabrication. Phillips Petroleum Co. has 
sent invitations to 23 firms to bid on supplying Al-clad and -alloyed 
enriched-U fuel elements for the Engineering Test Reactor now 
building in Idaho at NRTS; bids are due July 25. Nine of the firms 
were names relatively unfamiliar in the field: Brooks & Perkins, Inc., 
Detroit; A. O. Smith Corp., Milwaukee; Vulcan Machine Co., 
Waynesboro, Pa.; Whirlpool Corp., St. Joseph, Mich.; York Corp 
York, Pa.; Baker & Co., Newark, N. J.; C. B, Christiansen Co 
Newark, N ] Consolidated Western Steel division of U. S. Steel 
Haywood, Calif.; Al-Fin division of Fairchild Engine & Airplane 
Farmingdale, L. |. The others are: ACF Industries, B&W, Cook 
Electric, Daystrom, GE, GM, Koppers Co., North American Avia 
tion, Combustion Engineering, General Mills, Metals & Controls 
NDA, Sylvania, Westinghouse. Operators for AEC of the Materials 
Testing Reactor Phillips is expec ted to operate ETR as well 


Two firms building new U-mills. Vitro and Union Carbide Nu 
clear are expanding mill capacity. Vitro Rare Metals Co. division 
of Vitro Corp. is doubling the size of its Canonsburg, Pa., plant 
The addition, to be completed in eight months, will allow technical 
and reagent-grade chemical production and permit the milling and 
processing of U, particularly residues; it also will use a recently 
developed, more efficient solvent extraction process. Thus the 
$1-million-plus expenditure will establish the first commercial 
primary U-processing plant in the East. Previously, Canonsburg 
had been equipped for hydro-metallurgical processing ot U ores 
and other metallic waste materials, and for refining and recovery 
of rare metals for industrial use. Carbide Nuclear has signed a 
contract with AEC for construction and operation by the former 
of a new U processing mill at Rifle, Colo., and two new ore receiv 
ing stations and chemical upgrading plants at Slick Rock, Colo 
and Green River, Utah. The new mill will be 2 mi down the 
Colorado river from the existing Carbide Nuclear Co. mill at Rifle; 
lack of space and the tailings disposal problem led to the decision 
to build an entirely new mill which will have a larger capacity 
instead of expanding the old one. Construction on the three 
facilities is to start at once, for completion in the fall of 1957 


Nuclear look-see at Temco. Temco Aircraft Corp. of Dallas has 
engaged ORSORT-graduate Fred R. Grisak, formerly nuclear 
engineer at Wright Field and with Convair, to see what it can do 
in the nuclear field. His first tasks are to write a comprehensive 
report on the fields of nuclear activity where the firm might be 
able to compete, and to prepare a booklet for manufacturing per- 
sonnel, such as shop foremen, on examples of using isotopes and 
nuclear techniques in the hope of stimulating thinking on ways of 


using nuclear devices to improve tools, tec hniques or products, 


New firm in radioactivity field. New England Nuclear Corp. has 
been founded in Boston by the former heads of the inorganic and 
organic chemistry departments at Tracerlab. Edward Shapiro is 
president and Seymour Rothchild is technical director. The firm 
will specialize in the chemical aspects of radioactive materials and 
will manufacture labeled compounds, reference sources, and radio 
activity devices. A comprehensive line of compounds labeled with 
C'*, deuterium, and tritium will be stocked: custom syntheses of 
compounds containing a variety of isotopes and radioassay services 
for C** and H* will be done. 
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British Report Advances 
At Vienna Power Parley 


(A special Nucieonics report) 
VIENNA 


A highlight of the Fifth World 
Power Haitsones here June 18-23 
that commanded the undivided in 
terest of all 2,500 participants was 
the fourth workday devoted to nu 
clear energy. Contrasting with the 
accent on nuclear science prevalent 
at Geneva last fall, emphasis here 
was on application to electric power 
woduction. 
~ been great, it was generally felt 
A special observer for Nucieonics 
reported these statements as most 
noteworthy: 


Progress since Geneva 


¢ Calder Hall reactor “A,” which 
went critical four weeks ago, is now 
completely charged. The critical 
size is slightly lower than estimated 
The effectiveness of control rods 
were checked last week and it was 
found that they could handle more 
excess reactivity than 
Commissioning tests were carried 
out “without any major difficulties” 
and gas flow is now being tested to 
establish experimentally whether vi 
brations may be set up during full 
flow operations, Theoretical and 
model studies indicate not 


planned 


© Forecasts of the next three U. K 
reactors, which are being optimized 
in design for power production, wer 
openly optimistic. Described as 
representing a “very marked ad 
vance” over Calder Hall, they will 
provide greater flexibility of opera 
tion and decisive reduction in capital 
cost. The reduction in capital costs 
is mostly accounted for by a marked 
increase in electric capacity which 
has almost doubled in the new re 
actors. The big question remain 
ing is to establish serviceability of 
fuel elements, and the U. K. is de 
voting a large percentage of her re 
search and development effort to 
the problem that is the key in 
achieving economic nuclear powet 

Bids for two reactors for the U. K 
Central Electricity Authority are be 
ing submitted by four British manu 
facturing groups and awards will be 
made this fall. The third power sta 
tion for which a firm inquiry has 
been issued is to be built for the 
South of Scotland Electricity Board 
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Henderson of that Board reported il 
would include the reactors in the 
one station which is to have a total 
capacity of 200-300 Mw electri 
The inquiry asks for a firm price 
with necessary guarantees on output 
and efficiency. Henderson also r 
ported economic studies of 
“pumped storage” indicate that stor 
age of off-peak power may be attrac 
tive in the South of Scotland Ele« 
tricity Board system to enable high 
plant factor in the nuclear plant. Ad 
ditional capital cost of providing 
pumped storage there is estimated 
to be about $98/kw of electric ca 
pacity, and would prove profitabl 


after the first few years of operation 


* Credit for plutonium produced 
in U. K. power reactors was state 
by Duc kworth of the CEA to be 

somewhat less” than the “equiva 
lent cost of U™ from the British 


diffusion plant.” 


* Changes in moderator tempera 
ture from room to several hundred 
degrees C were reported by Dun 
worth of AEA to affect nuclear 
characteristics of plutonium ( pre 
sumably by increasing resonance 
absorption) so as to reduce overall 
utilization of uranium by a factor of 
10. Thorium was reported to be 
less significantly affected by increase 
in moderator temperature. 


¢ Staebler of the U. S. AEC r 
ported that experimental results in 
the U. S. reactor program “reinforce 
our belief that nuclear power will 
compete economically even in the 
U. S.,” and added that it is “quite 
possible that 
might provide competitive power in 
some places in the world.” He gave 
a full and impressive description of 
U. § experimental and power re 


present technology 


actor development programs in the 
course of which he reported that the 
core of the EBR ] whic h was some 
what melted by an unintentional 
power excursion had been success 
fully removed and will be replaced 
soon. Favorable comment was 
given by several speakers on the 
economics of using oil-fired super 
heat in conjunction with nuclear 
reactors. Milne of Consolidated 
Edison and Moore of Babcock & 
Wilcox in a prepared paper reported 
that use of oil superheat to reduce 


steam pressure at turbine inlet from 
105 to 307 psia and to increase 
steam temperature at turbine inlet 
from 446 to 1,000° F would in 
crease station gross electrical capac 
ity from 140 to 236 Mw at an 
increase in capital cost of only 
$10-million. 
reduced from $322 to 
$233/kw of electric capacity. The 


Total plant cost was 


thereby 


oil-fired superheater was reported to 
have high efficiency and low heat 
rate of 7,700 btu/kwh. The over 
all cost of producing electricity at 
the Indian Point station was esti- 
mated at 8.8 mills/kwh at an 80% 
load factor. 


* LeClair of Commonwealth Edi 
son reported that the Dresden boil- 
ing water reactor design steam pres 
sure has been raised from? 600 to 
1,000 psia and that uranium oxide 
fuel elements enriched to 1.5% will 
be used. Excluding $15-million re 
search and development cost, Dres- 
den station will produce power at 
an estimated 7.5 mills/kwh at a 60% 
load factor 


*Went of the Netherlands re 
ported that the critical assembly for 
homogeneous suspension reactor has 


been « ompleted recently. 


* Ekefalk of the Swedish State 
Power Board stated plans for a 75 
Mw heat reactor nicknamed “Adam” 
and for a 100-Mw electric capacity 
power reactor called “Eve.” Both 
are normal uranium heavy-water 
moderated. Indications are that 
Eve will be CO: cooled, and Adam 
will be D:O cooled. Both will 
probably utilize pressure tube rather 
than pressure vessel design. (NU 
Dec, ‘55, p. 15; Jan. '56, p. 15.) 

* Soviet Union 
presented a review of the previously 


representative s 


announced Soviet program which 
envisages 2,000 to 2.500 Mw of 
capacity by the early "60s. 


*The Austrian 
stated that four of the 12 nations 
drafting the international agen y 


representatives 


charter had agreed to sponsor 


Vienna as headquarters of the 
Agency and urged further support 
As these include the U. S. and USSR, 
choice of Vienna to be seat of the 
new agency is likely (NU, June ’56 
p. 24). 
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Teller Confident on Fusion; 
Predicts Direct Conversion 


Project Sherwood is progressing, 
Edward Teller said at the ANS 
meeting in Chicago; he is confident 
controlled fusion will be mastered 
but “in 100 years, or a few dec 
ides In addition to the oft-stated 
advantages—"“it would solve the 
fuel problem forever; no reprocess- 
ing; safer, because there’s no tend- 
ency to run away, and far fewer ra 
dioactive poisons” Teller declared 
uccess in controlling thermonuclear 


reactions would pave the way to 
direct conversion to electrical en- 
ergy, without going through the 
thermal cycle, because of a direct 
link between the magnetic lines of 
force and the plasma. For just as 
the directed motion of currents can 
be used to create magnetic fields to 
contain the plasma, so the motions 
of the plasma—after the energy- 
producing fusions have taken place 

can be used to generate directed 
electric currents 

Main difficulty, said Teller, is to 
confine the plasma and keep it at ex- 


tremely high temperatures in a wall 
that won't take up heat. One way 
is to confine it in a “magnetic bot- 
tle’—within lines of force. The 
problem is to make this “bottle” 
leakproof; the lines of force behave 
like rubber bands, trying to snap 
inside, letting the plasma out 
Sherwood is studying the way in 
which the leaks are sprung, to find 
ways to overcome them, Hearers 
expecting a reply to the Kurchatov 
speech were disappointed; Teller 
said he spoke under policy rules set 
down prior to Kurchatov’s talk 


Washington Report 


The status, rate of progress, and future direction 
of the nation’s nuclear power program loomed large 
in the closing sessions of the 84th Congress. Here 
is a roundup of major legislation as it stood as of 
July 12th, with the outlook for final action before 
adjournment. 

The Gore bill (S. 4146) as revised and passed 
14-0 by the Joint Committee on Atomic Energy 
would supplement private industry reactor-develop- 
ment programs by an AEC program of large-scale 
prototype nuclear power plant building (p. R1). 
Strenuous efforts were underway to schedule it for 
Senate and House debate in mid-July; chances of 
passage appeared favorable, with opposition ex- 
pected from Republicans. 

The Federal indemnity bill (S. 4112) provides for 
the government to make up to $500-million available 
to cover public liability claims arising out of pos- 
sible nuclear “incidents,” over and above the $65- 
million provided by the private insurance industry 
for each nuclear plant (NU, June ‘56, p. 20B). A 
fee of $30/yr per Mw of thermal capacity on section- 
103 facilities has been set for the government in- 
The bill has been passed by JCAE and 
efforts were being made to schedule it also for floor 
debate in mid-July. 
pass, but Gore-bill foes tend to view the two as parts 


demnity 
By itself it would be a cinch to 


of an undesirable whole. 

Holding Company Act amendment (S. 2643) 
would exclude from regulation under the 1934 
Holding Company Act firms that are not utilities but 
that participate in nuclear-power-demonstration 
projects during their research and development 
This has been approved by JCAE; eventual 
ional passage appears to be merely a ques- 


phase 

Congres: 
tion of time of getting done before Congress ad- 
journs. Chances are fair to good. 


A joint resolution by Rep. James E. Van Zandt 
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(R-Pa.), a JCAE member, calls for establishment of 
a nine-man commission to appraise the progress and 
direction of the U. S. nuclear power program. Born 
of doubts raised in Congress this year about the 
country’s world leadership in nuclear development, 
the resolution calls for a report to Congress by Jan- 
uary 1957; members of the group—experts in nuclear 
science, engineering, economics, and electric-utility 
operation—would be appointed one-third each by 
the President, the Senate and the House. No action 
in JCAE is expected. 

Nuclear merchant ship bill (H.R. 6243) has been 
passed by both House and Senate but in varying 
versions that are to be reconciled in bicameral con- 
ference committee. Remaining to be decided are 
the type of vessel (JCAE chairman Anderson and 
the Maritime Administration favor a tanker, some 
others a dry-cargo ship); and the type of reactor 
(Anderson wants an improved Nautilus PWR, which 
might take a year to design; a “Chinese copy” of the 
Nautilus’ plant would be faster to build but would 
not advance the art). Passage of some compromise 
version appears a good bet. 

Salary increase bill (S. 4162) would raise AEC 
chairmen from $20,000 to $25,000 a year, commis- 
sioners from $18,000 to $22,500, and give correspond- 
ing increases to the general manager, division 
directors, and a number of other AEC executives. 
Passage is contingent on success of the analogous 
federal executive pay bill, which the Senate civil 
service committee has not rushed to approve 

An omnibus bill, containing odds and ends such 
as changes regarding jurisdiction of AEC Western 
lands, contains one significant item: authorization 
for AEC to give grants to colleges and universities 
for building research reactors and other training 
facilities, or giving scholarship aid, It is a good 
bet to pass 
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Report from Britain 


LONDON 
becoming increasingly confident 


The adoption 


British scientists 
that their step by step approach to Britains extensive 


are 
ency tor 
through the 


of the reactor st 


The whole 
reduction in 


the 
concept is aimed at achieving a progressi' 


correct One 


nuclear power program is 

. 
reactor core size with ascending scale of enrichment and 
specific fuel rating 


perience from each station will diminish the chances of 


Construction is so phased that ex chose to use av 
a wrong turning. 

Dounreay, the fast reactor, is the 
of any leap-frogging in the whole $900-million program 
and this is being built with full 
fundamental metallurgical problem 
commissioning. of 
ctor 


only manifestation difficult to 


realization that many mild steel tubes 


vill persist after its extended conver 
construction tha 
heat 


tain 


Dounrea COUrSE vill utilize plu 
transter,. 
be 
che iper and mor 
With the cost 


item in the over 


tonium from the Phase | re 
At least eight of the 
1 of the program will be based on the 


but 


p! 


tations forming Phase to 
( ilder Hall vas 
vill 


ivTram 


12 powe! 
cooled graphite-moderated type increasingly 
the 


jritain 


embrace new developments a Sse: 
Referring last month to 
policy, F. M. Greenlees, toy 
ant of the Atomic Energy Authority 
stated; “It is more important to be 
safe than clever for our first power 
generating reactors Therefore we 
should content it 
securing reliable 
modest temperatures.’ 
The British feel that 
most promising avenues toward 
proving reactor efficiency are thes 
1, Development of improved on 
site welding tec hniques enabling us 
of 3-in, plate in pres el 
fabrication. Co 
2. Switch to hydrogen coolant 
if metallurgical 
overcome. 
3. Use of slightly enriched ura | 


= 
Berkeley — | Cd ; 


progre 


consult 


8) 


ourselves 
operation if 
now the 


im 


* ot 
A 


Chapel Cross 
sure ves 


der Hall 


Broadwell 
he / 


problems can 


nium sufficient to permit use of can 
ning materials previously 
on grounds of high neutron capture 
This will enable at least a 
rise in the operating temperature of 
the fuel Alternatively 
enriching the charge tov the 
outside of the core evens out the flux distribution in the 


| 
1 ¢ 


reject ted 
modest 

Horwell 
elements 
ards 
last fou 


core and increases therma due for commi 


4. Development of lighter 
pact heat exchangers 
5. Increasing the life of fuel element 


pac ity 
tures also will « 


che per and more com 

niobium to repl 

and reducing cans. Harwell 
cost of reprocessing 

Calder Hall is already 

fabrication to the limit: Main obstacle is inability to 

weld plate greater than 2-in. thick « Welding 


techniques capable of working in the field with 3-in 


Ph 


to choice of sodi 


pushing lara pressure vessel Design of 


the final assessn 
1960. and th 


the en 


m site 
by 
plate are expected shortly that will enable either large well see 
with the 


reduce S the 


will use plutonii 
the 
900° F and spec 

Litth 


reactors offering lower capital cost per kw 
same size, upping th pres which 
pumping horsepower required 

Possibility of an impr: 
eight reactors is restricted to 
it is not indigenous, is too 
number of advantages. I 
pumping horsepower required by CO 
a certain extent it i moderator 
ite needed and 


or 


va sure uranium 


it least the first 
Helium 


ved coolant ! T 
hydrogen 
costly 


requires 


since 
Hydrogen offers a 
one-tenth the 
And to 
it reduces gr iph 


Also a 


only In support of 


ure be i 
r ivotl 
Hall 


into 


reactors 
Lido 
( 


Since 
it us 
ilcle t 


hence lowers structural cost 


tion, goes 


loss of coolant reduces 


the pile reactivity 


hydrogen 


Cans 


erect 
200 tons, is 18 ft in diameter and 70 ft high. 


im orporate d 


reactors 


( oo) int 


information is 


homoge neous rei 


ot 
world’s 


of hydrogen will depend on overcoming 


several metallurgic al disadvantages, amon¢ them a tend 


to attack the uranium and diffuse 
rhe possibility of H-embrittlement 


ructure also cannot be overlooked. 


lo avoid delay in the program, Calder Hall designers 


tilable components and fabrication tech 


miques in the construction of the heat exchangers even 
though this meant the units would be costly, bulky and 


Each of the four exchangers weighs 
They have 
of 2-in. dia. with the outside gas surface 
itionally by elliptical steel stud tube fin 


t is not the optimum for pure gas/water 


Improved heat transfer surfaces are cet 


designs, leading to 


lates 


e compact units 


in 


of processing fuel elements a substantial 
all cost, intensive efforts are being made 
to extend their life and reduce 
the cost of processing. Harwell i 
now using high-temperature metal 
lurgical processes in an attempt to 
the 
tion-metal 
ke pt 


ne lting, 


conventional metal-solu 
The fuel 


state 


avoid 
methods 1s 
the 


slayging 


in metallic and 
and 


‘ 


vaporizing 


techniques are used to remove the 


neutron absorbers 
Exa tly all these develop 
ments will be phased into the Brit 


how 


ish program 1s not certain, but some 


certainly will become manifest in 
due for com 
Trend to fuel 
Mw 
Hall unit and coolant 


FP 


middle four units 
mi 1963 
loadings higher than the | 
of the Calder 
temperatures approaching 900 
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after Calder Hall are 
be CO graphite units 
18 months apart start 


the 
sioning in 
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should be 
stations 


to 


four 
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built in pair: 
1960 
After 1963, the 
not rule out the use 


ing 
metallurgists do 
of sodium cool 

ints and graphite moderators in the 
of Phase 1 devel pment. These 
sioning in 1965. Higher fuel tempera 
all for cans of zirconium, beryllium, or 


ace light alloy used in the Calder Hall 


has made extensive contributions to the 


metallurgy of these metals in recent years 


2 reactors is now officially reduced 
Based on 


ast 
um- or water-cooled reactors 
rent, one prototype station is to be built 
e closing vears of the next decade might 
1 of the This stage 
im bred from Phase 1 reactors to enrich 
temperature should 
ific fuel loading “several Mw per ton ed 

yet available on progress of the 
ctor in the chemical division at Harwell 


gas-cooled reactor 


be about 


but it represents very longterm thinking 


the whole program three more research 
ng built at Harwell: Dido, Pluto 

ill this effort begins in October when 
first 


and 


large-scale nuclear power sta 


ope ration 
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Reactor News 


Nuclear ship studies ordered. The Maritime Adminis 
tration is letting contracts for four studies on advanced 
nuclear ship propulsion plants. These advanced, or 
Phase-2 (NU, May ‘56, pp. 20, 73) studies are with 
AMF Atomics on a closed-cycle boiling-water system 
Atomics International for an organic-moderated; and 
Ford Instrument Co. and General Motors, both on direct 
closed-cycle gas-cooled plants. In addition, MA is hav 
ing Babcock & Wilcox carry out a study on a Phase-|! 
pressurized-water plant, just to keep PWR technology 
current, 


HRE-2 nearing completion. Construction work on the 
second homogeneous reactor experiment at Oak Ridge 
has been completed and the construction workers have 
moved out of the building 
subjected to hydrostatic pressure testing (there are 
three miles of leak-detection tubing in the plant all 
pressurized with gas scheduled for Oc 
tober. 


The entire system has been 
criticality ji 


Reactor for Tuxedo Park? Union Carbide Nuclear Co 
is planning to build a research reactor: one site unde 
consideration is in the Ram ipo mountains of Orange 
county, near the onetime social center of Tuxedo Park 


N. Y, 


Portable reactor by Aerojet \ light, portable reactor 
for hospitals, industries and universities has been designed 
by Aerojet-General Nucleonics 
making Aerojet-General Corp rechnical details will be 
published in September NUCLEONK AGN, with head 
quarters, lab and plant at San Ramon, 25 mi E of San 
Francisco, and a test site near Sacramento. will mak 
power and component-test reactors also 


new subsidiary of rocket 


Gas-cooled experiment for NRTS. A $4-million experi 
mental gas-cooled power reactor will be built by AEC 
at the Idaho testing station 
construction will be asked shortly 


Proposals for design and 


ETR design changed AEC’s contract with Kaiser En 
gineers to design and build the Engineering Test Reactor 
at NRTS has been modified to add experimental loops 
“for tests of interest to the aircraft nuclear propulsion 
program.” They will add $3-million to the $15-million 
cost of the reactor 


Armour reactor critical. Two weeks after being granted 
a a operating license by AE¢ Armour Research 
Foundation’s $700,000, 10-kw water-boiler went to work 
as the nation’s first private reactor for industrial research 
Built by Atomics International (NAA), the facility in the 
heart of Chicago's south side is also the first reactor in a 
densely populated area 


The last shall be first. Yankee Atomic Electric, last of 
the first-round demonstration proposals to be accepted 
by AEC as a basis for negotiations (NU, March ‘56 
Pp. 22), was first to complete a contract with AE‘¢ 

Yankee will get $5-million worth of research and de 
velopment aid from AEC toward the $18.5-million cost 
of the reactor portion (total plant cost will be $34.5 
million); AEC also will waive fuel charges during con 
struction, testing and the first five years of operation 
Westinghouse is development and design agent. Major 
construction is to start on the Rowe, Mass., site in spring 
for 1960 completion. A pressurized-water type, the 
134-Mw reactor will use a new type of core (NU, May 
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56, p. 22) that “promises improved economic perform 
ance and may bring us within striking distance of com 
petitive power, says Yankee head William Webste 


Boiling study at Battelle. AEC has contracted with 
Battelle Institute for critical-assembly studies of a small 
heterogeneous boiling-water reactor for military applica 
tion, to determine the range of usefulness of control by 
reflector rather than by control rods 


Reactor Constants Center founded. Argonne National 
Lab has set up a Reactor Physics Constants Center to 
measure, compile, and publish a wide range of constants 
The work will be declassified and will serve Canada as 
well as the U.S 


Wright Field reactor bids fail. The Air Force will have 
to readvertise for bids on its tank plus pool research re 
actor and labs (NU, May ‘56, p. 22) Four bids were 
received: the lowest ($12,177,039) was $5-million over 
the $7.5-million authorized 


(1% mo) construction pe riod scared the bidders, it’s felt 


Penalty clauses and a short 


Che high-level-radiation building and waste disposal 
plant are deferred, and new bids, due in August, will 
illow 24 months for building the rest; a contract is to 
be awarded by Sept. 30, making completion lag 9 mo 
behind original schedule. It is noteworthy that all fous 
hidders were construction contractors, with the usual 
reactor manufacturers in the role of subcontractors 


Progress report of PWR. H. A. Bethel of Westinghouse 
told the ANS meeting in Chicago that PWR is at the 
height of construction activities in the field, with com 
ponents being delivered to the site daily. All fluid 
systems designs have been frozen and essentially all 
components are on order; the various fluid systems ar 
now being reviewed for compatibility of the many inter 
connections to assure properly integrated performance 
of the plant Electrical and control systems, somewhat 
behind fluid systems in status, are just now in process of 


being frozen with many component specifications yet to 
A major problem, he revealed, has been 
procurement of relief valves, especially those to relieve 


be completed 
the water system Because of the requirement for 
exceptionally tight reseating—a quality notably lacking in 
conventional water reliefs—suppliers have been reluctant 
to take on these valves except on a developmental basis 
i development program is now underway. A related 
problem is the lack of a facility to test steam and water 
relief valves at the pressures and relieving capacities 
A relief-valve 
test facility is now being designed for installation this 
fall at the Mishawaka station of American Gas & 
Electric to test valves for PWR and other Bettis projects 
Design of the fuel elements has been fixed and manu- 
facturing is In process as it is also for other core com 
ponents, core structural supports, control rods, rod 
drive mechanisms, et 
has yielded necessary data on reactivity, control-rod 


required to verify satisfactory operation 


A tull-seale critical assembly 


worth, and core loading; during this summer and fall it 
will be used to obtain flux plots to fix the extent of 
orificing necessary to provide proper distribution of the 
water flow through the regions according to the rate at 
which they generate power. Installation of plant com 
ponents will begin in midsummer and be completed in 
winter; integrated testing of the plant without core will 
be done next spring; core manufacturing will be com 
pleted next summer, and the plant is to be in operation 
by the end of 1957 
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World News 


French back Euratom. What was considered the great 
st obstacle to establishment of Euratom was hurdled 
vhen the French National Assembly approved, 342-183 
the principle of French participation in the supranational 
pool together with West Germany, Italy, Belgium 
Netherlands, and Luxembourg. However, the Assem 
bly exacted two concessions: France will renounce her 
right to develop nuclear weapons only for an initial 
four-year period, and Euratom will not be governed by 
the same bodies as administer the six nations’ coal-steel 


pool 


Power reactor for Belfast. Northern Ireland is plan 
ning a nuclear power station costing $184-million, to go 
into operation late in 1963 


Nuclear power for Okinawa asked. Rep. Melvin Price 

ead of the research and development subcommittee of 
the Joint Committee on Atomic Energy, urged that a 
14 Mw power plant now needed on Okinawa be nuclear 
ither than oil-fired; the high cost of shipping oil from 
the Persian Gulf would make it competitive, he said 


Czechs making heavy water. The Chemical Ministry 
n Prague said Czechoslovakia will begin producing D,O 


this vear 


Hammarskjéld names radiation aides. Raymond K 
\ppleyard of Britain, Henri P. Jammet of France, and 
Eizo Tajima of Japan will be the scientific secretaries of 
the U. N. committee on the effects of radiation (NI 
April 56 p. 24). 


Mexico names Commission. President Adolfo Ruiz 
Cortines appointed a three-man Nuclear Energy Com 
lission, a step awaited since January. Named wer: 
josé Maria Ortiz Tirado, lawyer and diplomat, former 
president of the Mexican Supreme Court and am 
bassador to Colombia and Peru; Nabor Carrillo, rector of 
Mexico's National University, delegate to the United 
Nations Atomic Energy Commission in 1946, and head 
t the Mexican delegation to Geneva last August; and 
\lanuel Sandoval Vallarte, Undersecretary of Education 
physicist and former professor at MIT. Ortiz Tirado 

chairman, but President Ruiz Cortines himself will 
serve as ex-officio head of the NEC to make or clear all 
important decisions. Appointments are for the present 
idiministration’s tenure in office, that is, until December 
1958; but as all three appointees are relatively non 
political, continuity in the panel is expected. One of 
the group's first considerations will be a power bilateral 
vith the U.S 


U. K. insurance men optimistic. Insurance of risks 
from industrial use of nuclear energy is a “practical 
says the British Insurance Association, for 
“precautionary safeguards are so great that the risk of a 
atastrophic accident is remote. . The fire and ex 
plosion hazards involved in the operation of the new 
itomic power stations in Britain will be little different 
from those encountered in many modern industrial or 
There is, however, a new hazard in the 


possibility,” 


power plants 
shape of possible radioactive contamination 


Forecast for Australia. Within 50 years, Australia will 
be producing 60% of its power requirements from 
nuclear sources, says Australian AEC deputy chairman 
Baxter. In the year 2000 her total power requirement 
will be more than 20 times the present need, or about 
the present U. S. power capacity. To meet this 
Australia would need to produce 20,000 metric tons of 
’ or 10,000 of Th, he said. 
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Industrial atomic disease conference planned. The 
picturesque, 38 mi’ republic of San Marino, the en- 
clave in NE Italy, has called a conference for April 1957 
on “The Prevention and Treatment of Atomic Diseases 
of Industrial Origin.” It will cover atomic pathology 
training of medical specialists and auxiliary staff; stand 
ardization of radiological units; coordination of studies 
on the therapeutic effects ot radiation on individuals and 
on the species, and radiation effects on nutrition; and 
circulation of information on medical problems related 
to nuclear om Governments will be invited to send 


doctors and students. 


Austrian Study Society for Atomic Energy Ltd. or- 
ganized. The Osterreichische Studiengesellschaft fiir 
Atomenergie GmbH, invitations to join which went out 
six months ago (NU, Feb. °56, p. 15), has been formally 
established. The government purchased 51% of capitali 
zation shares ($121,000 worth, as against $119,000 taken 
by industry). Rudolf Stahl, director general of the 
Austrian Grid Co., is chairman of a board of directors 
to which the government named 14 representatives, in 
dustry 12, and science one 


Dominican Republic buys power reactor. Beating out 
several longer-touted projects, the Dominican Republic 
became the first Latin American country to buy a power 
reactor last month. Generalissimo Trujillo announced 
his government had contracted with Glenn L. Martin Co 
for a 12-Mw pressurized-water reactor. It will increase 
the present electric capacity of the country from 45 
to 57 Mw. More than 5,000 fuel elements of slightly 
enriched U will be needed The contract is contingent 
on completion of a power bilateral. 


Lithium in Rhodesia. Deposits of lepidolite and petalite 
at Bikita, Southern Rhodesia, have proved to be large 
and possibly among the richest in the world, reports 
chief government mining engineer W. Ralston. Lith 
ium metal is net yet being produced in the country, but 
some of the present small local output at Gwelo is being 
processed for production of Li salts. Last year 52,166 
tons of Li ores were mined in Southern Rhodesia $900 

000 worth. 


Geneva reactor’s second home progressing. The foun 
dations have been completed for the permanent home of 
the U. §S.-built swimming pool sold to Switzerland after 
the Geneva conference, and the concrete floor for the 
second story has been poured at the Wirenlingen site 50 
km NW of Ziirich. The reactor is scheduled to be back 
in operation by Christmas 


Belgium gets accelerator. The Liége Center of the 
Belgian Inter-university Institute for Nuclear Sciences 
has completed installation of a 2-Mev Van de Graaff 
built by High Voltage Engineering Corp. and the Ateliers 
de Constructions Electriques de Charleroi The Amer 
ican company, holder of patents on the machine, con 
sented to having some of the equipment built in Belgium 


Poland starts reactor construction. Building has begun 
at the Central Atomic Center near Warsaw using Russian 
blueprints. The center will have a research reactor, a 
nuclear physics lab, and a radiochemistry lab. The 
first parts of the 2-Mw, 10"n/cm’/sec water-moderated 
and -cooled reactor will arrive from Russia this year, 
and operation is scheduled for mid-1957. The reactor 
is presumed to be the same model that the Soviet is 
supplying Czechoslovakia (NU, April ‘56, p. 19). 


R11 





ROUNDUP 





News in Brief 


Health physicists organize. 
ing of the Health Physics Society at Ann Arbor elected 
Karl Z. Morgan of Oak Ridge president he had served 
as temporary president during group's organizational 
period. 250 health physicists attending the meeting dis 
cussed survey instrumentation, radiation protection, and 
metabolism of radioisotopes 


The first, constituent meet 


Con Ed progress. Frank Ward has been named project 
manager by Babcock & Wilcox for the Indian Point 
plant. Westinghouse will supply the turbogenerator 


Two new activities. Superior Tube Co. of Norristown 
Pa., has set up a nuclear products division. The com 
pany has experience in making exacting-tolerance tubing 
for reactors and in processing zirconium and other nu 
clear metals; it will also supply control rods, rod chan 
nels, and other components. Technical Operations, Inc 

of Arlington, Mass., has signed a contract with AEC to 
do operations research on the reactor-safety program 


Buffalo U. gets help. Bell Aircraft Corp, of Buffalo 
has pledged $75,000 toward Buffalo University’s $750 
000 nuclear-research center 


Utilities plan studies. Worried by the Gore bill, the 
Edison Electric Institute decided to set up a technical 
appraisal task force to recommend reactor types that 
merit development, and to call a conference of utility 
presidents to study the U. S. nuclear power program 


AEC lends U for teaching. Neutron sources and 8,000 
lb of natural U—5,500 to Florida Univ. and 2.500 to 
Virginia Polytechnic Institute—-have been lent by AEC 
for subcritical assemblies used in nuclear-engineering 
instruction. AEC also announced availability of im 
proved Po-Be sources for educational institutions 


Incident at Sylvania. The four men still hospitalized 
after the July 2 blast at Sylvania’s metallurgical lab in 
Bayside, N. Y., are recovering. The thorium explosion 
occurred when metal SO rap was being burned to convert 
it to oxide for safer storage—a routine operation long 
used at Sylvania and elsewhere, with Th, Zr, and U. 
“Ordinarily it just glows, but this batch seemed to react 
rather violently,” a Sylvania official said. Lab opera 
tions are back to normal. The blast was covered com 
pletely by routine insurance; damage, not yet fixed, run 
to five figures. Radioactivity, released only inside the 
lab, was negligible. 


Industry takes step toward standardization, Speaking 
through the Standards Council of the American Stand 
ards Ass'n., industry voted to set up a new nuclear 
energy standards board within ASA. Action came on a 
report by Morehead Patterson, head of AMF and chair 


man of a planning committee on standardization in the 
field of nuclear energy, set up at an industry conference 
last December (NU Jan. ‘56 p 10; March, p. 24). 


General Dynamics gets San Diego green light. About 
85% of the voters of San Diego approved a special ballot 
proposition to transfer city-owned mesa land on the 
city's northern limits, adjacent to Torrey Pines State 
Park, to General Atomic division of General Dynamics 
Corp. for construction of a nuclear research laboratory 
(NU, April '56, p. 21-B). GA plans to break ground 
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in a few weeks and to have the first building phase 
completed by 1957. Meanwhile, Dynamics’ Electric 
Boat division at Groton, Conn., is building a $500,000 
3%-story building containing 35,000 ft’ for its design 
department. Completion is scheduled for October. 
Three more A-subs are in the works at Groton following 
Nautilus and Seawolf; design personne] alone now totals 
1,350, five times its size five years ago. 


Nuclear combine in Minnesota. Minnesota Nuclear 
Operations Group—23 business and industrial firms 
banded together for research—-have made a $65,000 
grant toward construction of a gamma-ray facility on the 
University of Minnesota campus, for work in engineering, 
medicine, biology, and agriculture. It will be operated 
by the Institute of Technology, to study applications of 
irradiation in solid-state physics, materials, radiochem 
istry, medicine, and food preservation, among others 
55, p. 20) by 


The group was organized (NU June 
Northern States Power Co., Minneapolis-Honeywell Reg 
ulator Co, and General Mills; 20 more industrial firms 
banks and insurance companies were taken in this year 


Summer course at Michigan. An intensive course in 
nuclear reactors and radiations in industry, designed for 
practicing engineers and management specialists will 
be offered Aug, 20-31 at the University of Michigan. 


Graduate training at Los Alamos. The University of 
California whi h operates Los Alamos Scientific Labora 
tory for AEC, and the University of New Mexico have 
completed an arrangement whereby the latter will 
establish and operate a graduate training center at 
LASL, beginning with the 1956 fall semester. It will 
offer a program of courses leading to an M.S. in physics 


chemistry, math, or engineering 


Accelerators in the oil fields. Magnolia Petroleum Co. 
has bought a 2-Mev Van de Graaff from High Voltage 
Engineering Corp. for use in its field research laboratory 
at Dallas. Magnolia was the first oi] company to use a 
particle accelerator in well logging studies, beginning 
in 1953 with a 4%-Mev Van de Graaff. It found success 
in applying the unit to analyzing elements in core 
samples, cuttings, crude oils, and other earth specimens 
lab data suggest a basis for several new types of radio- 
activity logs to give elemental analysis in the bore-hole 


Remote fuel fabrication for Detroit breeder. Atomic 
Power Development Associates has let a contract to 
National Research Corp.'s equipment division to study 
the problems of remote fuel-element fabrication for the 
Detroit fast breeder. Since this reactor will involve a 
high fraction of fissionable material in the fuel and 
relatively low burnup, short-cycle pyrometallurgical 
reproce Ssing ol fuel becomes economit ally desirable. 
The high radioactivity of the fuel necessitates remote 
facilities throughout the process. Problems to be studied 
are not limited to remote and automatic control of 
processing steps, but include consideration of possible 
adverse effects of radiation on components. NRC will 
try to develop specifications for modifying standard com- 
mercial equipment wherever possible, and to provide 
special designs to withstand the very high levels of 
radiation. The plant is designed to operate with mini- 
mum attention for long periods. Meanwhile project 
head Walker L. Cisler announced a turbine-generator for 
the fast breeder plant had been ordered from Allis- 
Chalmers (NU, April 56, p. 22). 
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multi-chann 


A 256 Channel Analyzer 
based on the 
Argonne National Laboratory Design 


@ Permits automatic subtraction of background 
from the spectrum read out. 

@ Permits section storage for separate isotopes. 
Average dead time of the counting channels is 
reduced when only the first 128 channels are 
used. 

@ Provision for decimal printout with auxiliary 
circuit is available. 

@ Records a permanent plot of the spectrum. 
@ Analyzes approximately one million counts 
per minute—acceptance counting rate up to five 
million per minute — without appreciable data 
distortion. 

@ Ease of maintenance aided by oscilloscope 
readout. 

@ Information permanently stored in magnetic 
toroids — data cannot be lost through power or 
component failure. 





Specifications 


1. 256 channels, each with 65,536 count ca- 
pacity. 2. Linearity 0.2% of full scale (except 
first 2 channels). 3. Channel dead time 20 
microseconds plus 0.5 n microseconds, where 
n is the channel number. Average dead time 
is less than 80 microseconds. 4. No channel 
width adjustment needed—no channel width 
drift. Positional drift small and uniform. 
5. Channel width approximately 0.2% of 
full scale. 6. Cathode ray tube display of 
data available during accumulation and read- 
out — clearly shows the data in each channel. 
7. Permanent record of accumulated data 
available with precision pen recorder. 8. 100- 
ke pulse generator for decimal conversion. 
9. 1000 VA Sola transformer for voltage 
regulation. 10. Standard power cable has 
three-prong connector with provision for 
grounding. 
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Root Crack in pipe 
joint made with 
backing ring and 
under external re- 
straint 














Inert-are welding in Crane shop. Inert gas shielding and 
purging assure maximum weld quality. 





Remainder of weld 
can be by any svyil- 
able method 














Crane inert-arc welded pipe 
joint, showing full penetra- 
tion and fusion 











Typical Crane unit fabrication —Loop header with 17 vaives. 





Crane-developed butt-welding technique 
assures more efficient process piping 


Gives important advantages—eliminates backing rings 


On shop fabricated assemblies, 
Crane inert-arc first pass welded 
butt joints are making significant 
contributions to modern process 
plant operation. 

By eliminating backing rings as 
used with metal-arc welding, the 
Crane inert-arc first pass technique 
assures a high quality weld with 
smooth root contour without crey 
ices and eliminates the possibility 
of basal cracks sometimes associ- 


ated with backing rings or the char- 
acteristics of the base material. 

The practicability and depend- 
ability of Crane inert-arc first pass 
welding have been thoroughly de- 
monstrated. Leading process plants 
have been enjoying its advantages 
for several years. One installation 
involved many carloads of alloy 
fabrication in which all welds were 
inert-arc type. 

Welding all types of stainless, 


nickel, Monel, Hastelloy ““B”’ and 
other alloy piping is just one of 
Crane’s services to the process in- 
dustries. Crane handles every phase 
of unit fabrication for manifolds, 
assemblies and valve groupings— 
simple or complex, large or small. 
Your local Crane Representative 
can give you valuable assistance on 
all your process piping needs—or, 
write Crane at the address given 
below. No obligation, 


CRAN E VALVES & FITTINGS 


PIPE e@ 


Since 1855— Crane Co., 
18 


KITCHENS e 


PLUMBING e 


HEATING 


General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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REDSTONE ARSENAL 
1S our Army's 
key to the 
battlefields 
of the future 


RE OM _ agit Te 


A 


2 
% 


@ FORD INSTRUMENT COMPANY 
ca DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 
Beverly Hills, Cal ° Dayton, Ohio 





ENGINEERS 
of unusual abilities con find e@ future at FORD INSTRUMENT COMPANY. Write for information. 


Vol. 14, No. 7 - July, 1956 


@ One of eight permanent Ordnance 
Corps arsenals, Redstone is the center 
for the Army's rocket and guided missile 
program. Its 40,000 acres are located on 
the Tennessee River near Huntsville. 
Ala., and house research laboratories, 
environmental test equipment and sev- 
eral rocket-testing ranges. Redstone 
Arsenal's military and civilian scientists 
and engineers produc e weapons ranging 
from a tiny training rocket to the giant 
IRBM, now being developed on a crash 
basis by the recently-established Army 
Ballistic Missile Agency 


From the research, development, pro 
duction and field service headquarters 
located at Redstone flow thousands of 
directives covering the rocket and 
guided missile work being done by 
research laboratories, universities and 
private industry throughout the nation 
Weapons systems developed by this 
Ordnance-Industry team include the 
Super Bazooka infantry rocket, the 
Honest John artillery rocket, the Cor 
poral missile and the Nike anti-aircraft 


missile 


Scientific barriers of all kinds are 
being broken by the 9,000 employees 
of Redstone Arsenal, but the exciting 
and difficult technology of guided mis 
sile development constantly presents 
new problems. Electronic computers 
click away at missile trajectory formulas 
by day, while at night rockets equipped 
with headlights streak down-range, add 
ing valuable data to our country’s new 


est arsenal of defense 


REDSTONE BALLISTIC MISSILE This long-range 
rocket powered, bombardment weapon was developed 
by the arsenal’s guided missile team headed by 
Dr. Wernher von Braun. The Redstone is the pro 
genitor of the Army's IRBM, the Jupiter 


FORD ENGINEER checking voltage and frequency 
accuracy of power supply unit under simulated load 
conditions in a project for the Guided Missile Develop 


ment Division of the Redstone Arsenal 
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Scientists Choose G-E Recorder 
for its “Greater Versatility” 


“The G-E photoelectric recorder 
is ideal for our use because it pro 
vides greater versatility, yet is 
compact and portable, a combina 
tion not found in comparable 
recorders,’’ say scientists* at 
G.E.’s Research Laboratory. Here 
the instrument records pressures 


of the order of 10°'° mm. 


= 


All-Purpose G-E Recorder Combines Versatility, Portability 


G-E Recorder Adaptable to Almost Any Measurement 


Any quantity that can be measured with an electrical 


General Electric's photos lectric recorder enables you to directly record 
electrical and transduced non-electrical quantities without additional 
amplification. This portable recorder offers high speed of response (up 
to 0.2 seconds full scale versatility because 

A WIDE RANGE OF SENSITIVITIES is available with the G-E photo 
electric recorder-——as low as 1.0 ua or 0.2 mv for full-scale deflection 
Here are just a few standard ratings available 

A. WITH SUSPENSION GALVANOMETER MEASURING ELEMENT 


FULL SCALE 
RESPONSE TIME 


(seconds 


and extreme 


FULL SCALE con 

SENSITIVITY RESISTANCE 
(microamperes f ‘ 

0.96 900 3.97 

10.7 : 1.56 

187 1.07 


B. WITH PIVOTED COIL MEASURING ELEMENT 


5 
250 
920 


C. SELF-BALANCING POTENTIOMETER 


FULL SCALE SENSITIVITY (millivolts conds 


0.2/0.5/1/2/5/10 6 for 5 
0.2/0.5/1/2/5/10/20/5 y f 5 for above 5 mv 


Multirange 


mv and below 


EASY-TO-CHANGE BASIC MEASURING ELEMENTS enabl 
ly change ranges to meet your You simply 
two thumbscrews and replace the basic instrument 

A WIDE RANGE OF CHART SPEEDS IS AVAILABLE, from ! 
hour, to 72 inches per minute 
PORTABLE IN DESIGN, the G-E recorder gives you 
compactness, a combination not found 


*Dr. N. R, Whetten (left) and Dr. A. B. Lap ght 
General Electric Research Laborator 


you to quick 
take out 


requirements 
; inch per 
versatility plus 
comparable recorders 


Research Associates at the 


indicating instrument can be permanently recorded 


with the photoelectric recorder 


Strain recording 


Speed recording 


—, 
Sg 

< 7, 
L wt 
4, ss 
_ > 


Microamp, amp, millivolit, 
volts recording 


Temperature recording Vibration recording 


illetins GEA-5536A 
Electric, 


information, write for b 
254B to Section 585-48, General 
N.Y 


For more 
ind GEC 
Schenectady 


GENERAL @@ ELECTRIC 








Super-Heavy Water-—T2O 


heavy water—T,O (51 mg) at —180° C, fluorescing under its own beta radiation at Oak Ridge National Laboratory 





Nuclear Energy to Chemical Energy 


Producing Chemicals 
with Reactor Radiations 


Use of fission fragments to irradiate basic gases in a reactor steps 
up ionization by a large factor and thus promises economic use of 


reactors for producing chemicals. Nitrogen fixation is an example 


By P. HARTECK and S. DONDES 
Chemistry Department, Rensselaer Polytechnic Institute 
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REACTOR PLANT 
Producing 550 Mw heat costs 


$ 20-million; burnup of 1000 moles us 


costs $ 6-million /yr 


if * ; 7 
aa } 


! al 
20 Mw is worth 


Economics of Producing Electricity vs. 


Nitrates with 550-Mw Reactors 


: 


: FIXED NITROGEN - 


70,000 tons of NOg 


_ is worth: 
$ 10-million at 
chemical producer's 


volue, or... 
$ 15-million in 
fertilizer, or... 


$ 60-million in 
nitric acid 


x 


obably with basic 
ons The 


thermal-neutron 


ments 


chemical us 
primary limitation is 
capture by the 
concerned, A high capture 
ection means a costly 
inated 
retivit 


wiuct vorthless 


process 
limitation is induced 
make the 


lor most purposes 


which can 


if the products formed have 


contact with the reactor fuel 


be asily 


roducts (e.g 


inatel the 


purified from the 
by distillation) 
most important 
reactions involve the elements 
hydrogen, nitrogen, and oxygen 
which have 


thermal 


small absorption 
ection for neutrons 
in these ele 


On! 


luced radioactivity 

minor significance 

« produced and 
iall amount 

(ur 


Increasing ionization. experi 


t vere made by adding enriched 


im (about 90% I to a reaction 
that subsequently was filled with 
iated in the Brookhaven 
As little 
n a quartz vessel of 
lled with 


izing radiation by a 


reactor 
l-atm gas 


ts unperturbed value 


lO” ol the fission 
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FIG. 1. 


more 


energy was available for ionization of 
the sample since most of the energy 
was absorbed in the uranium powder 
Work is now under way to increase this 
figure to above 50% 


CO,.. We first 


dioxide, whi h ( hanges to carbon mone- 


irradiated carbon 
oxide and oxygen when an inhibitor is 
added to stop the back reaction to car- 
bon dioxide (2 Here 20-25% of the 
nuclear energy absorbed from the fis 


S10 process is tored as chemical 


and can be released by simple 


Also the 


eparated and used in 


energy 
burning carbon dioxide and 
oxygen can be 


chemical synthesis 


NITROGEN FIXATION 
We have 
direct 8 


ilso used nuclear energy for 
nthesis of a useful chemical 
Nitrogen and oxygen were used to form 


nitrogen dioxide il nitrous oxide; 
their yields indicate commercial useful 
ness surnup of one mole of will 
fix 70-80 tons of nitrogen as NO 
There is ilue in N&O 
Other workers have studied the reac 


to cont 


additional 


tion of oxygen and nitrogen 


nitric-acid susceptible metals in the 


presence ol water vapor in 4@ reactor (3 


Samples of nitrogen-oxygen mixture 


and nitrogen oxides were irradiated 


producing either electric power or fixed nitrogen. 
plant cost covers reactor plant alone and does not include 
auxiliary equipment (turbines, generators, etc.), which will cost 
in electrical case. 
chemical producer's value for fixed nitrogen represents manvu- 
facturer's cost exclusive of profit, freight charges, etc. 
fertilizer and nitric acid are current retail, 
fue! breeding is less due to neutron capture by nitrogen 


Cost and value comparison for nuclear reactor plants 


Original 


Plant costs are from ref. 7. Our 


Prices of 
In chemical plant, 


with and without U*** in the reaction 
With the U* present the 


kinetic equilibrium between formation 


vessels 


and decomposition of reactants and 


products could be obtaimmed readily 


Investigations involved radiation ef 
fects on mixtures of nitrowen and oxy 
9 OF 


50 atm and from 


nitrogen) at pressures of 


195 to SOO” ¢ 


gen (1 
0.01 
Sample results are shown in Table | 
Figure 2 shows the equilibrium mix 
tures as functions of concentration and 
temperature 

The 


favorable conditions involve 


results indicate that the most 


in SOG 


nitrogen mixture (simply ai ‘ pre 


sure of over 10 atm (depending on 


strength of container), and a tempera 


ture of about 200° ¢ ILxperiment 


with oxygen concentrations above and 
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ture and the pressure a 
our equipment, we filled a 
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irradiated it The NO, could be con 
partly as nitrogen tetroxics 
liquid (NAD,4, B zi U) BD 
the sealed vessel in cool wv We 


observed 0.1 em 


densed 


liy 
ipping 
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3 considering the amount ol 
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Pressure (mm Hg) 





FIG, 2. 


Kinetic equilibrium 
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vever, at temperatures Induced Radioactivity 
the thermal-equilibrium 
noticeably pushed to the The induced radioactivity is not negligible, for about 5 kg of ¢ 
NO, which is now in be produced by a burnup of 1,000 moles of U* Vitinpye' 
ium, enhances the un- as carbon dioxide and carbon monoxide in the system. Since 


tions 20. 25. 26 Thus an dioride is atripp in cool water, wt will be free of these tivo iT 


rature region exists from induced radioactiwity in this product can be neglected 


The removal of the C'* can be effected as carbon dioxide by passing the gas 
eaction 20 and decreas mixture through calcium hydroxide solution. Carbon monoxide and residual 


of reactions 25 and 26 oxygen can be combined over a catalyst and removed by passage through the 


1 9 should produce rm same calerum hydraride solution or another Since calcium carbonate ia 


5 in an original mixture insoluble in wate it can be buried at sea, as ts presently done with fission 


ven and 20% oxvgen products The f * may have aornie usefulne 88, aa tn tagging compounds 


vl nitrogen fixation by 
ition has been disregarded 
be that experiments were 
nducted at room tempera- 
it atmospheric or lower pres- that the over-all efficiency is at least nitrogen Since the proce operates 
e the conditions are not 50%, which she | be readily obtain at about 200° C, dual-purpose reactors 
able in practice may also be considered where power or 
at least steam is produced simultane 
ECONOMICS Product vs. Cost ously with the nitrogen oxide In any 
An ¢ nation of the economies of Under these nditions 5 & 10° case thought must be given to the fact 
ition by reactor irradiation moles of NO. per mole of U*** will be that normal nitrogen has an absorption 
irily a comparison of produced, whicl equivalent to 258 — cross section of 1.78 barns for thermal 
the product formed (NO short tons. For 38° Baumé nitric acid neutrons 
f the fuel burned up 12.3% NO t} vould be 610 short Because of the large neutron ab 
ilue of electric power tons With the present price of techni sorption by nitrogen additional reactiy 
produced with the same cal nitric acid (38° Baumé) of $125 per ity must be built into the pile, and it 
ton (6). the ilue of the nitrie acid will be necessary to keep the pressure 
on releases about 170 becomes $76,000, which may be com or concentration of the nitrogen con 
sorbed energy (Table pared with the present price of one stant and use special controls so as not 


if Gyo, under optimal mole of { when it is in a 20% en to affect the criticality of the reactor 


form, $5,875 (NU, Sept. 1955 Our results in state tems indicate 


be 6 if we disregard the — riched 
of the fuel element p. 110 that a flowing tem vould be used 
could produce a To consider ot ilue of the ina commercial plan wuld enhanes 
10° moles of nitro nitric acid | } not realist the production of NO 
A more enough A he ilue for ni smount of NO sines 
made if we trates e\ I compares be decreased when th 
140% of the fis favorably since consider a chemi- is removed from the 
orbed in the dispersed cal producer's price fixed nitrogen in Che capabilities of 
ilue for the nitrates as SlovU pe ‘ ft nitrogen VO. by fixi 
content, thi é 70 tons of energy ma 
fixed nitrogen f $10,500 as plant facil 


compared with & ‘ for a mole of fertilizer 


{ 
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COLD-STATION STARTUP (after extended shutdown). Initially, coolant system is at 150 psig, 
turbine-generator is on “motor slow roll’, auxiliary systems are in service or ready. Then coolant 


circulation is started and coolant is brought slowly to temperature and pressure with pressurizer 


and then by energizing control rods 


COOLANT SYSTEM (only one of four loops shown). Coolant circulates in closed loop 
through reactor and heat-exchanger section of steam generator. Pressurizer, with electric 
immersion heaters, maintains coolant pressure to prevent boiling in reactor core. Spray 


nozzle, supplied from coolant-pump disc harge, at top of pressurizer assists in controlling 


load-change surges. Auxiliary systems (not shown): demineralizer purification systen 


charging system, discharge and vent system, and waste-disposal system 
TURBINE-PLANT STARTUP. During reactor-plant warmup, turbine plant is put in operation. Con 


densate system is put in service. At 75 psig, turbine is put in “steam slow roll.’ After checking for 


rubs and shaft eccentricity, speed is increased to 1,800 rpm. Generator is energized 


TURBINE-GENERATOR SYSTEM. Components are conventional except that turbine uses 


saturated steam, requiring moisture separator and Stellite and stainless steel in turbine te 


minimize erosion 


10 


FINAL STEPS. Turbine-generator is set up for normal operation. Boiler feedwater is placed on au 


matic control. With coolant at 525° F, rod controls are put on automatic 
‘ 


STATION-SERVICE SYSTEM. Electric plant is conventional except for station service 
greater flexibility and stability for reactor-plant auxiliaries, four 2,400-volt buses are p 
vided instead of normal two. This is accomplished with twin secondary windings on station 


service transformers. One transformer is fed from generator leads and other from 138-kv 


system network 
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Getting PWR on the Line 


With the Shippingport power station scheduled to go critical 


in June, 1957, operating plans are now being firmed up. 


Duquesne Light Co.'s approach to two aspects of operation— 


cold-station startup and personnel—are described 


By L. R. LOVE and G. N. OLDHAM 
s/ port Power Station, D iquesne Light Con pany 


} Pennaylvania 


1—Startup Procedure* 


SHIPPINGPORT power station will 3. The purification tem is isolated 
ir to conventional stations in| and the pressurizer spray line is open 
everal different startup proce 4. The precritical check out of rea 
he used. These procedures tor control nd instrumentation is 
er mainly in the starting point completed 
final steps of startup being 5. The turbine-generator is on “mo 
ul tor slow roll generator shell is 
pecific procedure to be followed filled with hvdro 
tartup will depend on the 6. The conden nd boiler-feed 
onditions existing at the time systems are set » for operation with 
tartup, which will in turn de drum level wlow normal and 
the purpose and length of the steam lead ven d drains open 
out-age. The procedure to be 7. All reactor and turbine-generator 
ted in this paper is the cold-sta- plant auxilias tems are either in 
tartup procedure, which will be ervice or availa or service 
of longest duration, but will be 
ter an extended shutdown Coolant-System Warm-Up 
etor With these conditions established 
the first steps in the procedure are the 
Initial Station Conditions chemical treatment of the reactor cool 
| this particular startup, it ts int for oxygen removal and the initia 
| that station conditions are as tion of the reactor coolant system 
varm-up 
tation service buses are ener In the follo g procedure, several 
the 138-kv network minor step e been omitted for 
reactor coolant and associ simplieit 
ire completely filled with 1. The react coolant pumps are 
ibient temperature and at a started at high speed id coolant 1 
than 150 psig. The water circulated throug! e loops and the 
required purity except for pressurizer 
inzed to 400 
tem pumps 
ire energized to 
nt pumps in 
erature 


atripole d 
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here 


analyzed to determine its oxygen con 
tent Phe required amount of hydra 
zine is added to the tem for oxygen 
scavenging 
4. The coolant is then circulated for 
about 4 lr to permit the hvdragine-oxy 
yen reaction to take place During 
this period, the coolant pressure is 
maintamed between 400 and 600° psig 
by discharging water as required The 
coolant temperature is maintained he 
tween 190° F and 200° F by ce energiz 
ing the pressurizer heaters and cycling 
the coolant pumps as required 
5. When oxygen concentration has 
been reduced to the desired level. the 
pressurizer spray-line valve is closed 
and all heater ire energized The 
pressurizer how assumes its true tune 
tion that of pressurizing the reactor 
coolant to prevent boiling in the core 
From this point on, pressurizer water 
temperature should be at least 100° | 
but not more than 200° F higher than 
the comeident coolant temperature 
Phe pressurizer temperature rise j 
limited to a maximum uniform rate of 
100° Byha 
6. The purificatio m is placed 
isolated 
demineral 
razine trou 
solution 
7.40 
oolant 


ible for 





due to water decor ‘ ry oil pump is 
reactor is placed i ‘ rio drains on 
8. When the pre j ‘ ened in preparation 
reaches 400° | 
formed in the pre 
coolant pressure to 
psig During su 
pressurizer ley 
the prescribed 
or adding water a 
9. The reactor 
then energized and 
gun to continue the 
coolant During rod 
neutron level and th 
Instruments are clos 
sure that the level-cl 
the specified value 
predicted eriticalit 
tinuous rod withdraw pl i ‘ ian O.OOL inehe 
the rods are withdray ‘ wed wil increase 
until criticality is re rot iniform |! in appro 
devices are provided 
of approach to erit 
change rate should 
mined value, rod m 
automatically 


10. When the react 


control-rod position 


duce a power level equ ‘ ) 10. The overspeed 


of full power, 0 f oO heut checked by increasing 
reactor coolant at re vly to the trip point 
hour To maintais 1M ‘ , nmedinte 
the rods must be furthe: , - on voltes 
intervals to compet re renerator field and 
tive temperature co Oo match gene 
reduce power level , tem voltage 
crease unless rea ‘ 2. The generator 
11. The pressuriz ‘ | loaded to 5-10 
spray-valve control are ro placed on a 
automatic , of the static 
‘ to the gene 
Turbine-Plant Start-Up ais Giaiaidadiatiaae 
While proceedit th ¢ 
of the reactor plant, the Final Steps 
ator plant will be place During tl 
follows 
1. The condenser 
flow is established 
system is placed in 
water from the 
through the air-eject 
other heat exchange 
hotwell 
2. The turbine gla 
the air ejector 
evacuate the condense 
3. The drum vent 
pressure reache 
paig and the free 
leads and the heack 
insure that they are 
4. The turbine | 
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2—Stafting the Plant 


OGRAM for the ( il ining vl \Iaintenan 
power station 1" personne f ‘ i i i! conventional 
conventional ! | I ‘ high dey 
the lack of pre sinning pr 7 i il 
of personnel wi Westinghor erated N Ih ) ines 
thin the mp Facilit ! At the mn the amo 
pletion of tl i mt filty met reactor 
alll Snr 
iff of the station, 12 month 
lered necessary the Bett , burgh ver requ 
technicall d - ad control eng 
leadine to th: Organization the comp 
[he tation The orgat ol trumentati 
ing new tect functional § ¢ vtensive test 
ire nec ded b ‘ rey 0 Test group 
t program ane 
th and sec 
Man pow mi ’ hep of operation hetated 
mpensate to (| | ‘ hemien 
th min pecol wrongly 
ber of nue ”) I ! pot t mn reactore-t ! ( 
Technic 
tance 1 


; 


t ‘ 
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Two Better Ways to Determine 
Geiger-Mueller-Tube Age 


7 


Two new coefficients provide a 
linear measure of counter age: 


Counts KIO"? «OO 4 10 24 56 


i 


] Threshold Coefficient—the change in threshold 
voltage per tenfold increase in counting rate 


™s t UC 


2 Amplitude Coefficient—absolute value of 
exponent in the power law expressing the 
relation between pulse height and counting 
rate at fixed voltage 


~F CPt 


E 
aa 
aa 
a 
mg 
a 





By J. S. REDDIE and WM. C. ROESCH 
General Electric Co pany* 


Richland, Waahingtor 
Note: @ denotes G-M abies ' ; 


threshold 

wom | 4 aeecnatn 

400 600 800 
| Ghamber Voltage (volts) 


FIG. 1 Beta-pulse height characteristic curve 


THE TWO NEW METHODS ( issed here Beta-Pulse-Height Methods 

afford a simpler way to mea unter 

age than the increase in sl fina At first we used a 

disappearance of the counter plateau meth which will be 

used heretofore (1-8 etern hec 2 it illustrates the « 

nation of such plateau curve ‘ ‘ qi used and re 

time, must be done with care! col We d to the new amp 

trolled geometry if result lifferer threshold coefficients 

times are to be compare ind can be e beta-pulse-height 

damaging to the counter if operation plot of tube voltag ‘ 

prolonged at high overvoltag ximum pulse height obse tia 2 
inter exposed to a beta ra ouree ed to 

* Under contract t 


Energy Commission ! 
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Threshold Coefficient Amplitude Coefficient 


Counts xio~® 
10.1 
Note: G-M threshold = 4.4 volts 


n 
°o 


Pulse Height (volts) 


+ 


o 


~ 


reshoid 
Log Puise Height 


o 


a 4 bittis Ld ‘08 i i “04 i 





10? ; 105 104 i Counting Rote (cpm) 
Counting Rate (cpm) 


Threshold voltage vs. counting rate FIG. 3. Threshold coefficient vs. total counts 


height at the Gevger thre shold does not var lnother way of studying changes in 
pecially valuable reference pornt for age inting rate vs to investigate the variation 


lage 1 certain p ile height, possil 


ary to keep the counter at the Gerge euge fhreshold hid preferably one 
red as a function of age and of co inting asa rejere nee The counter 1 { 
hold voltage was found lo wncrease linearly ounting rate contemplated and the counts 
of the counting rate, the rate of LNCT CARE uw this reference pulse height vw obtain 
countera Figure , shows the reaull to ollage fixed pulse heights are 
other counters gave similar result ec? ed to background 
’ 


all the change in threshold voltage i Figure 4 shows the reau 


increase in counting rate the threshold alt were obtained for 


reshold coethoient for the mica-windo 4 were found to decrea 


Fig 


Advantages. Threshold coethcient 1 proportional 


fhe exponent nm the power 
The absolute value of the exponent i 


j , . 
I ¢ nls and 18 essentially zero for a new tu ( Cd the mnplitude coethovent 


the difficulties in the use of the beta-pulse the tube used for Fig. 4 18 plotted 
ince a single measurement of the thres/ Advantages. The an plil ide con 


age 18 sufficient to fix the age 1 mea zero for the new tube and increan 
hold coethrient of the new tube 1 ame advantage a fhe thre 


ore. the eflecta of ten perature are elin height charactervstre curve 


not involving counter voltage 


at the faxed p il ae height of the (reid 


cl of temperature change is to shift the recision voltmeter not required 


rracteriatic to higher or lower voltage The change in pulse height will 
lage u all he changed ful the voltage diffe / ared a tinits 
/ phetl ti 

othe ¢ COU d 


n the threahold coetherent will rer spon 


wre the ‘ ing For dow cour 


ollmeter i ti needed lo mea 


fhe measurements are not ver { wilted with alumi paporation 


ale increa 


Amplitude Coefficient 


° 
5 
= 





CnRe aN aoe eee | , 
6 8 10 12 14 16 186 3 4 5 
108 Total Counts 10® Toto! Counts 





Pulse height vs counting rate Amplitude coefficient vs. total counts 
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What Is Counter Age? 


Aa aG U counts rounl 
pe rioda in whiel 
changes occur pula 
threshold voltage teres 
and slope chang J 
eh 1-3 Then 
anthropomor phically 
counter during it 
mechanical damage 
aging in self-quencl 
heen found to be chang 
tion of the counting g 
ostion of hbreakdon 


counting yaa on the « 


served on an o 
megohm signal re 

easily observable « 

scope. Counter 

ured with an eleetr ‘ ining } ' asuremen } ' Ir} 
The same source v ‘ 
the counter it HK) 
counting rate Pubs 
such as to produc 
height two to thre 
Geiger threshold 
studied for at lea 
some were investig 

of failure occurred 


characteristics were 


different types of 


able cylindrical count 
of mica-window count ‘ Ihe 
were of the low-pre r j ! een attributes 
type eration of the 
Figure | show 
characteristic curve 
counter. The total nu Dp 
the counter had made 
curve, With = iner 
total counts the 
higher voltages Ir} 
observation that | 
required to operate 
Cieiger region the 
proportional to the 
counts, This wa 
portional region BIBLIOGRAPHY 
The pulse height itt 
old remained const 
has proved to be 
The voltage al 
height characterist 
measure of the tubs 
are several disadvant 
1. Considerable t 
the measurement 
a curve 
2. The curve 
with temperature | 


parable with the 
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What are Effects 
of Radiation 








on Electronic -—p__ 





Components? 





Phototubes, bias cells, dry rectifiers may failto < 






operate in intense fields of neutrons and 





gammas. But sensitive circuits made of selected com- \ 





ponents will function normally ‘ 


































Ki OF EXPOSURE Of electron 90° F during operation lo differ the phototube, with no recovery at 
ents to reactor radiations indi entiate between heat and radiation shutdown, remains unexplained 
it most components of conven effects, the investigators took readings except for exciter lamp and photo 
uits will function normally on control sample These were kept cell, no changes were observed in the 
ng irradiation (see table in an oven that had a controlled tem monitored variables during 145 equiva 
| eptions are phototubes, bias cells perature equal to that of the reactor lent hours of irradiation Signal modu 
im and copper oxide rectifiers In most of the tests, components lation, output, temperature, and all 
t e-wire strain gages, and some were connected in circuits typi al of power-supply voltage were observed 
ind capacitors. Thepresence their usual functions, and data were in addition to the bias voltage of the 
ionizable gases, or definite taken during the rradiation As a argon lamp Thus, it is beheved that 
tructure make components detailed test of circuit operation, a sensitive electronu tems will operate 
fail The tests were made by composite photomultiplier assembly itisfactonly under irradiation if the 
J ‘ H. Green.* Victor B. Corey.t was operated during rraciation components are properly cl en 
( L. Frederick? of Frederic 
Wieden Six Composite Assembly Vacuum Tubes 
\ sample circuit Was used to repre The table liste the result | teste on 
Test Procedures sent any electronic sensory and control grid-controlled electron tulx coe 
Hole Ne be the goat hole ol stem that might be used with a reac rectifier oltage-regulator VR and 
‘ C'P-3 hea water reactor tor It cor ted of exeiter lamp glow tube phototuls im baliaet 
t of the tests At max! photomultip er tuts impliher match tule All except the phototuls per 
ver, it provided a flux of 10 ing transforme ind a conventional formed without obe« ible effects due 
‘ ind 10 gamma regulated pows ippl to radiation 
e wiiations were car Observation of eleven different varia Hot-cathode types Two sets of 
i time equi ilent to 100 bles permitt puich olation of radi experiment vere conduct i enre} 
tl flu some tests were ation-induced tatlure The argon ex ol an possible eflect ‘ yrid-con 
e “thimble” of the reactor, citer lamp required increased d-c bias trolled electron tubs Five tubs 
th fluxes are 10 times as great for operation unde rracjation The HAG, OSN7Z. 6146, OLN nd OLMG 
Hole 6 with fluxes 5 time photomultiple tube gave @ reduced howed no change thie Ly rar 






Hole & signal: tl beheved explained b eharacterist lore exter e test 





tor nterior va it about later tests that in increased dark with five 6AKG i test f mn 






current tor |] totu be under irracd five others for conts ‘ ! rad 





| Buff N y ition sine I i-¢ ui il Atl taken ition eflect a | eithe b f iff 








Vol. 14, No. 7 - July, 1956 33 








4 thi ; 
Effects of Reactor Radiation on Electronic Components VR and 
Q 


glow. 


the 


Subjects ' et n 
‘ )04 i 
Phototubes. 
Of teat ° 


Srid-controlied electron tubes 

6AG7, 6SN7, 6B4G, | nara Ni ant « ; 

6LOG, 6L46 

6AK6, 6837 

Diode rectifiers 

6H6 (metal 2 at ltage { » effect 

6H6 (glass) 2 

Voltage-regulator and glow tubes 

VK75; argon glow, [ynitic Ni ( Capacitors 

type AR4; neon glow oO yitages be teat 

type NI21 re. during ‘ | ina 
i ng boron 


Phototubes 

Visitron § { yaty ; Dark current equivalent t« 
hormal outpul durin irra 
diation Zero « 


utdown 


Ballast tubes 

Amperite IPL and 

920 

Tube filaments 

Tungsten, platinum fesista 2} No effect 
filaments 

Capacitors, electrolytic’ 

Cornell-Dubilier ikag it ; Increased faster in 
ME BOLOOX, 10yuf, 450 y than in controls 
aluminum jacket ipacita Average decreased 
Aerovox GL, 8 yf 

450 v, aluminum Powe vet ; Increased 3.5 
ju ket 

Cornell-Dubilier 

BRS45, 8 wf, 450 v 

Capacitors, paper and mica 

Bakelite, paper,0.15 2,2 

wf, 200 v; tubular 

paper 0.5 yf, 200 + 

mien, O.OL uf, 400 

Solar MPW (paper 

O.155 uf; kl Neneo 

(mica) 0.0055 uf 


Capacitors, tubular paper and oil-impregnated 


Cornell-Dubilier, 4 | ul 
0.1 af, 10 vy, paper 
Cornell-Dubilier, 


O 1 wf, 400 ¥y, oil 


Capacitors, ceramic 

Centralab | pa ( No change 

Hi-Kap 500 uf lays te ( ( both « 

Centralab 

Hi-Kap 1,000 uf 

Resistors, wire-wound precision 

Ohmite Brown Devil 

IRC WW4 , coll | 

34 July, 1956 - NUCLEONICS 





two hours of 


woth and 


10 


carbon 


flux of 


ith 1 


Dry Rectifiers, Crystals 


The e shows that different types 
hehave verv differently 

Particularly recom- 
n high fluxes 
1N23 of silicon 
103-1)2625 of selenium 
Blile 


liators 


are 


quartz crystals 
that operated 
with 
Oscillators us- 


for 46 days no 
puenhec \ 


it’s H 


e thimble 


13 crystals were 
Their 


were 


tre- 
the 


rad 


ition 


radiation fields cause some 


ill dry cells In gen 


this 


shortened useful 


itions would 
ingle type of bias 
such changes of 
to be unusable for 
n strong fields 
concentrated pri 
flashlight cells 
epresentative 
dry cells 
divided 


test on open Cir 


and 
Sitti 

In 

their 


the 


control on open 

r load, They 
of terminal volt 
10,000-ohm load 
experiment he 
change the 
but radiation 
Voltages were 


eireuit) mn 
to «a 
The 


innot 


e connected 
no current 
is cells ¢ 
le constant gd 


ition fields 


resistance 
vere strained 
hich the yer 
Differences tx 
instrained output 
the 


gage re 


i, 


radi 


wings 


it ition | 
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Effects of Reactor Radiation on Electronic 


Resistors, carbon 

IRC sistance 
Allen-Bradley ” 
Resistors, metallized 
IRC, type BTA 
Continental ¢ 
X-1 

Dry rectifiers 
Sylvania 1N21, 1N23 
(silicon) ba 
Federal 403 
selenium) 
Sylvania 1N34 


germanium 


Resistance 


arbon 


Resistance and 
k-to-front ratio 


12625 - 


Electrox B4 
(copper oxide 
Quartz piezoelectric crystals 

Peterson PR y 4 Natural frequene 
sliley AX2 
Knight H-43 


luring irradiation 
Natural frequency 


before and 


siter 
irradiation 

Dry cells, size-D-flashlight and hearing-aid 

size DD 


D) 


iZt 


liveready internal 


of cella 


Voltage 
Burgess size 
Ray-O-V a 


resist 
> i 
Mallory RMB-3 , b 
Mallory RMBZ lo 
O-V ac in 


nce 
on open circuit 
with 100-ohm 
Th 


} 
Lay) 


Dry cells, bias 
Mallory 1-volt Open-cireuit 


age 


Resistance-wire strain gages 
Baldwin-Southarh 


Typ 


lf Input and output 
AD-7 ( 


md un 


ritage traines 
trained 
Transformers 
Power 


put type 


pu itpu 


voltage 
antinput 
* Tot 
Maxir 
irked 1 
Max 
t Max 


i 


OR 


Variation 


116, 130 


100 
8-162 


212 


mo 
130 

30 
132 
132 


"yo 


Variation Of 
kerrati 


No « hange 


No eh itige 


Rectification 
stroyed after a 
he 


equivalent 


tion 
he triskitne d 
vardt stance 


wo 


vol 


i) Term 
lower for teat cel 
trol internal 
pone greater 
imal olltage 6 
ternal re 


lanes 


greater 


Rapid early 


usable ! 


nal alt 


Components (continued) 


changes 


totally «ke 


little as 25 


irs of irradia 


ut tor- 


increased 


me ooo 

than con 
re tance 
| Ts 


hiower, in 


Titi 





ed that 


derable radi 


un ot val 


on them 
to the eflecte 
‘ Info 


( eftiects on 


ofl Fiamon 


kq 


ipmer 


boul 


mation 
, 


Transformers. 


could be found int 
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Shielding Constants 


Gamma-Ray Scattering from Thin Scatterers 


By DAVID G. CHAPPELL 
Knolla Atomic Power Lalx 


General Electrie Can par 


Key: Z/A-Ne-M 
Ej p (right) iz) 
E;-P (left) Ep 


Ne 


° 


(gm) 


M 


ncident roy,@ (deg) 


; (Mev) 


c 


Compton scattering ratio, P (vs @) 
Reflected photon energy, Ep ( 

o 

nm 


Z/A of scattering agent 
scattering ogent, 


Moss of 


Angie of deviation from 
Number of electrons in scattering agent, 





incident photon energy 





ittere! V 
1aee An im 
} Vie, ascatte 


0.2, kr 





A 
10-* 7 
1Oo-*# 7, Me 
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[HESE NOMOGRAMS permit rapid esti- 
mation of the photon flux reflected 
from a thin object; this is often re- 
quired in shield design 
A photon flux J; (47 
Mev 


catterer thin with respect to 


® 
em*/sec) ot en- 


ergy E per photon, incident 
upon a 
ition length of the incident or 
photon (t < A), 


in angle @ to a receiver R at 


will scatter 


D (em) with an intensity J» 


steradian) and energy Er 


photon and an intensity 


Kl, 


(Mev /cm?/ see 


flux, 


Power Laboratory is op 
eral Electric Co. fe 


a oo & 
Ny 


w 


N 


Angie of deviation from incident roy, @ (deg ) 


Number of electrons in scattering ogent, Ne 
re) 


_ 
4180° 








io J 
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dD. Eel PE,Kl, 


The seattered photon energy, Ex, 
is given by the Compton equation 


P = Er/E; 


The probability per electron of scat- 


tering the incident photon through 
angle @ is given by the Klein-Nishina 


equation 


da dQ 
P 
electron radius 


where the classical 


r. 282 * 107" em and ap is in em? 
steradian per electron. One must mul- 
tiply by the number of electrons in the 
6.02 10" 


ittering prob- 


scattering medium, A 
VU Z/A, to get the tota 


ability 


: 
{ 








toctor, K 


ng 





Scotter to receptor distonce,D (cm) 
Scotte 





s | 
j Key: @-P-Op (left) 


Op (right) — R- Ne 


Large objects must be subdivided 
into pieces ol such size that /; and @ 
assumed constant eact 


can be over! 


region of subdivision, Each region is 
then considered to be a point scatterer 
defining a new set of parameters M, D 
and @, and the scattered intensities from 
all subdivisions are summed 

If small values of M are used, A may 
go off-seale; in this case V, can be mul 
tiplied by a convenient factor of 10 and 
K divided by the same factor to obtain 
the corrected value of A 

The value of A is not particularly 
sensitive to ZA However, the aver 
{ for Z 2-30 is plotted 
{1 for Z 31-01 
This provides tor scatter 


age value Z 
at Z < 30 and for Z 
at Z > 31 
ing media for 


which only an approxi 


mate composition te known 


* * . 


I wish to acknowledge th 
Vises Joyce Berger, who d 


O-R-K 


> 
< 


Differentiol Klein— Nishino cross section (c 











Storage manifold, above, holds enriched uranium solutions used at Oak Ridge 
National Laboratory to find conditions that prevent or permit chain reactions 
Cylinders are 5 in. in diameter and are mounted on 2-ft centers .% 


At right, an engineer adjusts two interconnected slab-shaped vessels that 
will be filled with uranium solution to study neutron exchange between 
process vessels of this type 


Critical Facilities Test Conditions for... 


L 


: 


Seven interconnected cylinders can be surrounded with water 
Tall cylinders at right contain neutron detectors 


Aluminum sphere and cross shown above were 
made for critical experiments with solutions 
Cross helped to determine specifications for inter- 
secting pipes 


Critical Experiments Laboratory has test cell at 
each end. Shielding walls separate them 
from control room, offices, shop, etc., in central 
section 


- -_-_+-——4 
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H2O- reflected cylinders 
~ Unrefiected cylinders 


—~ Reflected spheres 


—_— 
a 


- oe = oe 


FIG. 1. Critical mass and volume 
of spheres and circular cylinders 
containing solutions of U*"°O.F, 
surrounded by water. Straight 
lines show mass of VU? os 
function of volume for differ- 
ent concentrations (atomic ratio, 
H U**"). Dotted curves inter- 
sect straight lines at critical 
masses for cylinders of indicated 
diameters. Envelope for dotted 
curves (solid curve, at left) gives i ; 
criticality parameters for spheres. : a mreeates 
Also shown are two similar me — 
curves for unreflected cylinders : — 
(no water) and a point that 
represents an unreflected critical 
sphere - . — — — is 
Volume (liters) 


25.4 cm dis 
pean 


Mass of v2 35 ikg) 


380 cm dio 


— 








Nuclear Safety in Processing 
Reactor Fuel Solutions 


Dimensions, moderation, or concentration can be used to prevent accidental 


chain reactions. Here are some figures and a suggested method for their use 


By DIXON CALLIHAN fuel elements are manufactured in cer- large extent, the operating costs of any 
Oak Ridge National Laboratory tain metal-alloying and cladding proc- reactor establishment of a balance 
Oak Ridge, Tennessee esses, and liquid fuels for homogeneous between adequate safety and minimum 
reactors are prepared in appropriate cost has been the objective of extensive 
poM FROM accidental and un- chemical operations effort within AEC’s activities during 
nuclear chain reactions is After use the fuels are sent through the past ten years. This effort has 
increasingly important as chemical separation plants, such as the included experimental program to 
of nuclear techniques into one at the National Reactor Test Sta determine critical (chain reacting) 
emphasizes economy and _ tionin Idaho, where residual fissionable parameters and their application to 

in services supporting reactor isotopes are separated from fission process operations 
ment and operation. Signifi- products. In addition to the usual fica! 

irts of any reactor project are engineering considerations, which are Criticality 

ition of raw fissionable mate- based on chemical and metallurgical In critical experiments, fissionable 
fabrication into fuel elements requirements and must be applied to materials are assembled in preseribed 
nally, decontamination and re all these operations, adequate controls geometries and chemical forms to 
unburnt fuel residue for must be used to prevent accumulation establish conditions in which they be- 
ition and reuse of a quantity of fissionable material come chain reacting or, in some cases 
that will support nuclear chain of even more value in these problems 
Need for Safety reaction the condition under which they are not 
Raw materials are presently pre On the other h se controls chain reacting. Experiments may ex 
nared the AEC-contractor-operated should not be so stringent as to impair tend from those investigating rif 


preparation and re tions in critical masses of aqueous solu 


seous-diffusion plants and in the economy of fuel 


iction reactors at Hanford Solid covery, for these costs determine, to a tions over a range of concentrations to 
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? iré ) ized that no e1 
L,-H/u*** «46 
mulation cur regardiess 


juantity ol material In Process 


mical concentration, or proximit 
1 neutron-reflecting bodies As ano 
| ‘ treme the Inass 


\« Equiloteral cylinders (d*h) 


time can be maintained 


Unrefiected sphere unimul that can ipport 
wit! il ther contri 


ytimized 


Practical Approach 








The practical approach to nuclear 





10 ; [ “26 if s the simultaneous application 
Volume (liters) 
or more criteria so that un- 
” ic extremes re avoided I 
FIG. 2. Critical mass and volume of equilateral circular cylinders (d h) i i ‘ In 
spheres for U*""O.F, in aqueous solution, plotted in the manner of Fig. | 


nstances certain process condi- 


quite apart from nuclear cor 
tions, provide a significant safety 
example the maximum 
the test of a single piec f pre N safety can be incorporated rab hemical mcentration ma 
equipment under operating cond n pre equipment design and in the ! , fT ntly i to guarantee 
An assembly must conta it | ecification of storage and shipping 
the critical mass of fissional materia patterns through one or 
if it is to support a nucles nt lor instance, it 
tion. This mass is not CO i fuel-processing pl I il f an operation « 
but depends very strong Mui hich all equipment, including rag red by th of several 
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Automatic-Boiling-Column 
Reactor— 


—Has these potential advantages over “conventional” boiling reactors: 


© Ultimate simplicity (reactor power depends only on feedwater rate, 
control rods unnecessary, blind startup permissible) 


© Better load-demand characteristics 


© Higher reactor powers 


© High fuel burnups 


® High xenon-override potential 


By CARL F. LEYSE 


Internuclear ¢ mpaniy 


C'la jton, VJ 


DURING THE PAST BEVERA 
siderable attention ha 
natural-cireulation boi 
marily because of the 
direct-boiling power ¢ 
based on the once-throug! 
ation principle may ha 
alvantages over natur 
circulation boiling reacto 
(nutomatic-boiling-« 
uses this once-throug! 
ation principle in an elong 
core that is only part 


water 


Basic Concept 

The proposed ABC reactor 
Fig. 1 consists of a cylind: 
tank with a water inlet bel 
tor core and a steam outlet 
core, 

The reflector can be 
tained in a separate tanh 
the core tank as shown « 
tor within the reactor 
There need be no contro 
fuel can be in the for: 
or possibly small sphe 
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» of such a reactor used for 
roduction would be the reac 
ne, condenser, and the reacto 
leedwater pump 
The reactor initiall empt ’ 
») power b pumping water 
reactor tank through the 
vottom inlet line The water le 
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hort period, which is primarily a fun 
tion of the inlet-water pumping rat 
The startup flow rate is generally 
maller than the full-power flow rate 
lhe startup water flow is provided by a 
mall pump in parallel with the main 
feedwater pump 
After initial startup transients, the 
reactor levels off at a power leve 
pendent only on the inlet-water flow 
rate (provided reactor pressure and 
nlet-water temperature are not varied 
eat During stead tate opel 
ition the lower part ol the core is cooled 
nucleate boiling while the upper 
rt is cooled by a steam-w r mix 
ire rhe operating power 


he reactor is raised by inci 


ter flow rate 
g the flow rate 
rmal shutdown the reacto! 
omplished by reducing the feed- 
ter rate to that neces iry to remove 
itdown heat B ntaining shut- 
feedwater flow at a value that 
the reactor cr it low power 
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ition quickly 
pump mere] 


vater flow 


Operation without Control Rods 


lack of contre ls in the ABC 
ris & Major 
nal reactor 

tarting 


water-columi! 
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FIG. 1. Startup and operation of ABC reactor are possible without control rods. While “conventional” boiling reactor 
relies on natural or forced circulation of water, ABC reactor uses once-through steam generation. Since conventional 
reactor core is entirely submerged in water, rods are necessary to control reactivity; in ABC reactor, elongated core 
s only partially in water and inlet-water feedrate (and thus water level in core) control reactivity. Tying turbine gover 

or to inlet-water regulator would provide automatic electric-load-change response 




















it a constant rate igure water flow into the reactor was then Figure 3, a vertical neutron-flux 
esults of a typical test in the started and maintained at a constant distribution for the test, shows how 
SPERT serie rate throughout the test Figure 2 the large amount of void in the top of 
It portant to note that in the shows the results of a test with an the core results in a relatively low 
SPERT reactor the core water and — inlet-water flow rate of 2 gpm, which power in the top of the fuel Chis, of 
t vater are not separated as in corresponded to a reactivity addition course, is the reason high temperature 
Thus the inlet water is not rate of about 0.25% Ak/k per minute do not occur in the steam-cooled por 

through the core but instead The addition of water gradually in tion of the fuel 
general water level in the core creased the reactivit the reactor The complete test serie 1) included 
flector Thus the power would causing it to go supercritical at a low tests with reactor-tank bulk-water tem 
pected to level off very soon neutron level. The reactor powerthen peratures from 60° F to 200° F and 














ie consistent with the inlet- increased on a relative hort period inlet-water flow rates from 2 to &.5 
flow rate. This is apparent in 3.1 sec) until the formation of steam gpm, The minimum startup period 
test of Fig. 2 where a major portion in the core reduced reactivity and re was about 0.5 sec, and the maximum 
it went to heating up the large versed the power rise Comparison of — power during the startup transient wa 
ed water in the reactor temperature curves of fuel-plate ther about S60 kw In none of the tests 
the power level (450 kw) at mocouples No.7 (near core center) and = did the temperatures of fuel plates 
the test is still far above the No. 1 (above water level) during the above the water level exceed the satu 
that would correspond to a flow initial transient shows that the power ration temperature by more than about 

60° F inlet transient is terminated by steam forma 5° | 

tant objective of the test tion in the central portion of the core 





that the portions of fuel while the fuel above the water line Blind Startup 











the vater would not experiences only a gradual temperature Startup without nucleal instru 

‘ essive temperature increase During the last several min mentation in the ubpower range is 

gy startup or operation utes of the test TC 7 nthe nucleate’ generally referred toas “blind” startup 
test the water level wa boiling region and TC | n the steam Blind startup of a reactor is desirable 

by the critical water leve water region —bot temperatures are since it eliminates the need for con 
t ods were raised com ipproximate] it the turation tem iderable control and nuclear instru 






perature mentation in the ibpower regions and 
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FIG, 2. SPERT-1 test 
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Load-Change Response 
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Rotio of ZnS to Boron Plastic by Weight 


Ce Ditterence icps) 


FIG. 2. Relative efficiency of neutron phosphor as a function of com 
position. Phosphor thickness 1.25 mm 


FIG. 1 Counting rate for a spherical neutron 
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11/08) 0 10? tem-®) though not well shown by the figure, effect of 


room scattering becomes appreciable at large r 


High-Efficiency Slow-Neutron 


A mixture of boron-containing plastic and ZnS(Ag) phosphor has been optimized 
to give slow-neutron counters with 33% efficiency yet only 1% gamma-ray contribution 
when counting radiations from a Po-Be source. Construction and optimization are given 


A BLOW-NEUTRON 8K ( er A the greater 
as the ZnS(Ag)—boron-compout - ) pproaches unit 
(1-0) desenbed here operate i om ' V accomplisl 
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Transparency of neutron phosphor FIG. 5, Response to neutrons and 
to the Po-« scintillation of ZnS gamma rays vs discrimination level 
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FIG. 1. 


Cell used for electron irradiation 


Radiation Stabilityof Polyphenyls 
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FIG. 1. Water-elevation and radioactivity-level monitoring system at White Oak Dam 
with telemetering to X-10 area. Water-elevation monitor uses counter-balanced float 
extending down into “stilling well” to prevent debris and waves from affecting measure- 
ments. System components are: |—preamp cable from detector to meter (27), 2—radia- 
tion detector, 3-——microswitch with cork float for safety mechanism, 4—"s»-in. stainless- 
steel cable supporting detector, 5—detector counterweight for safety mechanism, ¢ 
solenoid for safety mechanism, 7——limit switch for safety mechanism, 8—boom assembly 
supporting detector, 9-—motor for safety mechanism, 10—limit switch in servomechanism, 
11—timit switch trippers for servomechanism, 12—limit switch in servomechanism, 13 
stilling well, 14—float counterweight, 15——float for water-level recorder, 16—Helipot in 
servomechanism, 17—water-elevation monitor, 18—water-elevation metameter trans- 
mitter, 19-——-gage house, 20-——Helipot in servomechanism, 21—motor in servomechanism, 
22-—servomechanism for controlling detector elevation; 23-——carrier-current rf transmitter, 
24—instrument shock, 25——commutator, 26-——-gamma-radiation metameter transmitter, 
27—counting-rate meter, 28—strip-chart recorder, 29-—telephone pole, 30—tuned rf 
filters, 31——powerline transformer, 32——-a-c power line to X-10, 33-——carrier-current rf 
receiver, 34—metameter receiver, 35-——alarm system 
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contamination is growing portance tinuously measure the gamma concen 


tration of contaminated water 
uc h iis lakes ol 


ible to also record the water ele 


because of the increasing of nucieat upplies 


reactors and radioacti materials in streams. It is desir 
research laboratories and vation 


ind have a continuous record of these 
control sta 


increase Of radioactive 
in neighboring lake data available at a central 
alarm to call attention 


tion with an 


vestigators have reported 


vhen either the radioactivity or wate 


ods of water monitoring 
elevation levels exceed a predetermined 


McKay Walton (3 have 


discussed safety critena in radioactive 


Our purpose was to ce 


ilue and 


door water monitor that 


* PRESENT ADDRESS 
ment, Vanderbilt Un 
Tenn 
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water monitoring, based on reported 


maximum permissible concentrations 


radioisotopes in water and other 


criteria (8, 9 

The present system consists of 
1. A gamma-radiation monitor 
continuously measuring the g 


‘ 


dose of 


wiiation lakes or 


nto which radioactive wastes 
lischarged 
, ae 
corder 
3. A telemetering system for 


and the 


continuous water-elevatior 


trans- 


mitting the water elevation 


radioactivity levels to a central station 

The 
nstalled at White Oak Dam in 1952 (2 
monitor the water di 


Lake 


radioactive wastes 


system, shown in Fig. 1, was 


to continuous! ~ 


charged from White Oak which 
‘contaminated wit! 
from the Oak Ridge National Labora 
The 
radioactivity ley 
transmitted to and recorded at the Oak 


National 


everal miles from the 


tor water elevation and the 


‘is are continuous! 


Laboratory, whicl 


Ridge 


dam 


Radiation-Level Monitor 
The 


constant 


Detector. detector is 


pended a distance ove! 


urface of the 


water Dy means O! a 


The 
iter-tight detector utilizes an anthra 
a Lucite light 
a 5819 photomultiplier tube, and 
built 


with 2-in. wall 


ind servomechanism 


boom 
cene scintillation crysta 
pipel 
into a 


1 preamplifier, which are 


lindrical lead pig 
kness Jecause of the lead pig and 
shield, the 


beta cintillator responds 


only to gamma rays from the water be- 
detector is un 


detect 


the detector T he 
lirect so that it 
the radioactivity ¢ 


onal does not 


ontaminating the 


ih Danks activity would 


the lake 


since th 
not ix discharged Irom 
photomultiple I 


ite the 


Phermistor im the 
ithode circuit regul photo 
multiplher dark current and make the 


letector insensitive to temperature 
iriations of 0-50" ¢ 10 

Counting-rate meter. The count 
rt ite meter (J] 


rate » within + eY/ \ 


linear and accu 
built-in « 
bration circuit permits § calibratior 


st the 3,600-cpm a-c power 


The ratemeter holds its calibratior 


thin about + 3° ver a period 0 
il months of cont 


stant of the rate 


nuous operation 
iong time con 
permits an alarm on sustaine 
of radioactivity while dis 
levels dus 


In add 


ing momentar peak 


ing debris and a wie 


i wide range of iles allows mea 
and higi 


ng both low background 
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radiation levels as in the case of a 
spill 4 
Servomechanism. The servomecha- 
iutomatically controls the dis- 
between the detector and the 
elevations to within + 4¢@q in. 
riefly, the servo operates as follows 
numbers refer to Fig. 1): The sensing 
elements (16 and 20) are helipots 
| to the water-elevation recorde 
he shaft of the heavy-duty motor 
which regulates the detector ele- 
Che resistance from the slid- 
ntacts of the helipots to ground is 
lirectly proportional to the water and 
letector elevations. A d-c potential is 
lied across the helipots so that any 
ition in either the water or detector 
elevation produces 4 variation in poten- 
tial between the two sliding contacts of 
the helipots. This change in potential 
detected by the Brown amplifies 
vhich energizes the Brown motor (22) 
Che Brown motor in turn energizes the 
heavy-duty motor (21) by means of a 
cam to rotate in a direction to correct 
iny changes in water or detector 
ations. The motor (21) was geared 
down to a very slow speed because the 
water elevation changes very slowly 
The detector elevation could also be 
controlled manually by means of vari- 
able resistance in series with the heli- 
pot rhe limit switches (10 and 12) 
are tripped by the bushings (11) when 
the detector elevation reaches either 
its preset minimum or maximum. 
Safety mechanism. The safety 
mechanism protects the detector from 
radioactive contamination by prevent- 
ing immersion in the water. 
rhe safety mechanism is put into 
operation by a momentary contact 
start switch that energizes a motor (9) 
This motor raises the counterweight 
5) into position. When in position 
the weight trips the limit switch (7) to 
de-energize the motor and energize the 
solenoid (6), which “latches onto”’ the 
counterweight to hold it in position 
of all types of failures other 
ower-line failures, the solenoid 
be de-energized by the micro 
th the cork float on the bottom 
letector releasing the counter- 
t, which is heavy enough to raise 
letector out of danger to its maxi- 
mum elevation. The solenoid, which 
is energized by 110 volts, a-c, would be 
le-energized in case of power- 


Telemetering System 


\ irrier-current telemetering sys- 


tem was chosen primarily because of 
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speaking of uranium mining... 


ITRO’S across-the-board position in atomic energy be- 

gins with uranium exploration and mining. Its sub- 
sidiary, Vitro Minerals Corporation—jointly owned with 
Rochester and Pittsburgh Coal Company—is now the 
largest uranium producer in Wyoming, conducting extensive 
strip mining in the Gas Hills area. 

Vitro Minerals’ rise to a commanding position in uranium 
mining in eighteen short months is based on three factors 
e Use of the most advanced technology in the mining field— backed by 

the know-how of the parent companies ; 
e Job-engineered equipment — draglines, bulldozers, power shovels 


crushers, ore samplers and other machinery ; 
e A bold, purposeful program aimed at leadership in uranium mining 


Vitro Minerals is exploring, drilling or managing other 
uranium properties, including several in the Henry Moun 
tains area of Garfield County, Utah, and in the Green River 
and San Rafael areas of Emery County, Utah. 

The ore-buying extension will place new emphasis on 
mining efficiency. Vitro Minerals has the personnel, ex- 
perience and equipment to give the most in mining. Its closé 
affiliation with the Vitro Uranium mill in Salt Lake City 
assures a consistent market for ores from its own operations 


For joint venture or contract operation details write 


VITRO MINERALS CORPORATION, Sali Lake City, Utah 
A Subsidiary of 


Vitra 


GO Research, development, weapons systems 





® Nuclear and process engineering, design @ Rare metals, rare earths, heavy minerals 


f Refinery engineering, design, construction CP Ceramic colors, pigments, fine chemicals 





CORPORATION of AMERICA 
261 Madison Ave., New York 16, N.Y 


* Uranium mining, milling, processing, retimung 





Center of crystoi 


Detector f) r 


/ BASIC 
RESEARCH 


| «at 
los@ jalamos 


i 











FIG. 2. Geometry for detector calibration 


its relative simplicity, and because it 
obviates the need for a radiooperator’s 
license (12). The economics and avail- 
ability of commercial equipment were 
also taken into consideration 
Metameter transmitters (/2) are 
used to alternately pulse-width modu 
late an rf transmitter, which transmits 
the signals over the existing power lines 
to a central station where the informa- 
tion is received by an rf receiver. Two 
metameter transmitters are used-——one 
for the water elevation and one for the 
radioactivity level. A commutator 
with a complete operating cycle of 10 
min commutates the signals from the 


ABOVE OR KEITH BOYER 15 i a ‘~ water-elevation and radioactivity-level 
SEEN OBSERVING A BEAM OF ‘ ; 
LOW ENERGY NITROGEN IONS 


metameter transmitters in 3- and 7- 
min intervals, respectively. Thus, 
there is no difficulty in discriminating 
between the two signals at the receiving 
The cyclotron shown above is one of the many types end 


of advanced research equipment in use at Los Alamos. The pulse-width modulation is 


This variable energy machine is designed to accelerate achieved by keying the rf transmitter 
hich int we 5 ait tet inal d heli with the mercury switches of the 

nten 2eams of a r nan m ume 
« ade = —— . nye —_ metameter transmitters. The pulse 


isotopes width is directly proportional to the 





The Laboratory offers a wide range of opportunities information being transmitted Phe 
ave voltage of the receiver energizes a 
relay for the time of the pulse width. 
Physics, Chemistry, Metallurgy, Mathematics, Comput- The pulse-width times are of the order 


to do research and development work in the fields of 


ing and Engineering of seconds. The relay used operates 

’ : properly with ave voltages of 12-176 

If you are interested in learning more about coreer volts. Hence, the signal strength could 

opportunities at Los Alamos, write— vary considerably without affecting the 

results. The relay contacts, which are 

DEPARTMENT OF SCIENTIFIC PERSONNEL 
Division 1008 


synchronous with the mercury switches, 
simulate a direct-wire connection be- 
tween the metameter transmitters and 
the metameter receiver. The metam- 


eter receiver demodulates the signals 


+. 
alamos 12) and records the water elevation 
, and radioactivity levels on a strip-chart 
scientific laboratory weenie 
OF THE UNIVERSITY OF CALIFORNIA rhe alarm system is a bell that rings 
LOS ALAMOS, NEW MEXICO when the strip-chart recorder at the 
receiving end reaches a full-scale 


reading 
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Chart recordings are also made of 
the water elevation and the radio- 
wctivity levels at the transmitting end 
is a continuous check of the telemeter- 
ing system. A comparison of the chart 
recordings from both the transmitting 
ind receiving ends over a period of 
several months showed that the tele- 
metering system, per se, was accurate 
to within +5%. This does not include 
nstrumental errors involved in meas- 
ring » water elevation and radio- 
ctivity levels 
An auxiliary standby rf transmitter 
an auxiliary standby rf receiver 
» installed at the transmitting and 
receiving ends to be used in cases of 


emergen¢ 


Calibration 
In the calibration procedure, we de- 
fine &(/) as the number of photons per 


| of energy FE that are counted by | 


Referring to 


UV(E)e(E)A | | 
Jh/con® JO 


«Oink 


S(O) dp 2rp* sin 8 dO 


monitor 


trp" 
M(E)e(E)A oe 
- E | sin 0/00) | 
(1) 


where M(E 
second of energy F per cubic centimeter 


number of photons per 
water volume, ¢(/) = radiation-moni- 
tor counting efficiency, A = sensitive 
irea of scintillating crystal = 11.4 cm?, 
ul hk true coefficient of absorption of 
vater incm™'! for gamma rays of energy 
E (18), f(@ 

tic of the detector, and p, h, and 0, de- 


directional character- 
fined in Fig. 2, are in units of centi- 
meters and degrees 


; sin 0 f(0) dO (2) 


G(E) may be referred to as the 
ometry factor’’ since G(E) is essen- 
1 measure of the detector geome- 
i function of energy. 

ore, to calibrate the radiation 

t was necessary to determine 

1GE The efficiency ¢(F) of 
diation monitor was measured 
entially collimated gamma radi 
from the radioisotopes I'"', Au’ 
( Nb**, Co, and Na** 
ition-monitor efficiency, meas 
he 0.23 


23 for these isotopes, was 

constant. The function 
then measured by rotating 
point sources of these radio 


out an axl through the cen 
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spectrometer 


leak 


detector... 


Check these 


features —— 


For even greater sensitivity. 
one part helium in 2,000,000 
parts of air CEC offers the 
24-110 Leak Detector, de- 
scribed in Bulletin CEC 
1838-X] 


If you've always wanted to test your 
product's leak tightness by the one sure, 
practical method known... mass spec- 
trometry .. . here's good news! For less 
than $3000, you can buy CEC's new 
24-210 Leak Detector, a practical, 
proven instrument, so simple to oper- 
ate that you merely plug it in and start 
it. There is no extended pump-down 
period, no special training or experi- 
ence needed. Original investment is low 
.. Operation is inexpensive and it 
will soon pay for itself through the 
quick, positive quality control it makes 
possible. Get the whole story .. . send 


today for Bulletin CEC 1830-X8 


fol an elalel-ie 


$3000! 


NO COLD TRAP, NO CHARCOAL TRAP 
. requires no attention, no filling with 
refrigerants, no cooling water 


POSITIVE SAFETY INTERLOCKS 


vent instrument damage due to improper 


to pre 


or out-of-sequence operation 


ECONOMICAL 


ating-supply needed; uses little power 


helium gas only oper 


HIGHLY SENSITIVE 
helium probe gas in 300,000 parts air 


detects one part of 


HIGHLY SIMPLIFIED 


compactness and reliability; only six tubes 


etched circuits for 


in entire chassis 


COMPACT AND PORTABLE 


only 182” wide x 22” deep x 202" high 


measures 
weighs only 145 Ibs perfect for bench 
top operation; plugs into standard 115 
volt, 60-cycle line 


Consolidated Electrodynamics 
CORPORATION 
formerly Consolidated Engineering Corporation 
ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 


300 North Sierra Madre Villa, Pasadena, California 


Sales and Service Offices in: Albuquerque, Atlanta, Boston, Buffalo, Chicago, Dallas, 
Detroit, New York, Pasadena, Philadelphia, San Francisco, Seattle, Washington, D. ¢ 
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ter of the detector crystal and perpen 
dicular to the longitudinal axis of the 
cylindrical detector. As would be 
expected, the function f(0 


the different sOtoper hecause of the 


aried fo 


difference in the shielding effect of the 
detector lead shield for different ener 
gies. It was found that 
GE) &F)/ulk 7.74 

where EF ia the photon energy in Me 

The values [G(E) &F)\/u(F) did not 
vary from this relationship by 
t 1OY, for the 


more 
used 


than 
Hence 


isotopes 


(Lh) 7.7 M(k)I j 
for average photon energies covering 
the same range as 
energies of the 
about 0.34 to 2.07 Me 

It has been shown theoretically (1/ 
that 


the iverage photor 


isotope used fron 


M(B) 14.43 1(f)/f 


where (EF) is the gamma-ray immer 
sion dose rate in mr/hr. Hence, th 
counting-rate measurement of the radi 
ation monitor is directly 


to the gamma-ray immersion dose rat 


proportion 1} 


in mr/hr, ie 


/ 


radiation-monitor counting 


Perhaps the con 


where \ 
rate in counts/min 
stant appearing in kq. 5 ought to b 
checked experimentally 

From a periodic check of the ratio of 
the number of beta particles per gamma 
photon in the contaminated water 
the 


roughly evaluated from 


M =~ 2.2¢ ) < 10 


where M, N, 


values of the number of 


beta contamination can also be 


and # are the average 
betas per se 
the radi 
rate in epi 


in Mev respe: 


given period of time 


ond per em? of water volume 
ation-monitor counting 
and the photon energ' 

tively, 
In addition, from the continuous water 
and the 


over a 


gate 
weir of the dam, the 


beta activit 


measurements 
the 


gamma and 


elevation 
setting in 
amount of 


discharged from the lake can be 


evaluated 


> >. . 


This work was done unde 
the U. 8. Atomic Energy Comm 
The authora would like to express 
thanks to K. Z. Morgan, R VM ortor 
Placak, C. P. Straub, R Ritchie 
Hurat, F. K. McGowan, H. N 
P.M. Glass, R. L.. Moore, and oth 
for their many useful suggestions 
menia In a project of thia nat 
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ely on the various craftamen for the construc 

tion and inatallation of moat of the equipment 
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to the craftamen and conatruc engineers 
at the Oak Ridge National Laboratory fo 
their help and cooperation in thie work Ty 
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up the calibration gourcern used 
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Autoradiography in the Study 
of Surface Phenomena 


By B. VERKERK 
Philips Research Laboratori 
Eindhoven, Netherlands 
Scattered radiation from the interior 
of specimens is one of the limitations on 
The best 
definition is obtainable when the activ 
This 


article describes the technique used 


autoradiographic resolution 


ity is confined to the surface 


here for making surface autoradio 


graphs of metal specimen 


Technique 

We have found the 
nique with the Kodak autoradiographi 
plate (1) 


In the case of short-lived isotopes 


floating tech 


very convenient 


whose activities were so high that an 
image was produced within a half hour 
a warm-air blast was necessary to d: 

the 


cumulation is prevented, the air stream 


emulsions rapidly. If dust a 


is helpful in firmly pressing the emul 
sion onto the specimen After the ex 
the carefull 
floated 


posure emulsion wa 
stripped from the sample and 
emulsion side up) onto a microscope 
slide previously covered with a lave: 
of gelatin After complete drying, the 
emulsion was processed in Kodak D-19 
developer without danger of the emul 
ion floating off the glass plat 
When working with metallic sample 

the formation of artifacts, probably duc 
to contact with the wet emulsion, neces 


sitated the use of a protective film in 


every case Because resolution loss i 


high when the sample is separated on! 
the emulsion (2 


thin 


1 lew microns trom 


the films have to be ver Satis 


factory films were made by dipping the 


specimen into a 0.5' solution of 


r 


var in dichloroethylene then 


taking it out with the surface of 
interest in a vertical position and allow 
ing the solution to drain 
rhe wet-emulsion technique of Gom 
was tried to further 


Derg ) Improve 


resolution However, the films proved 


to be nonprotective because silve! 
immediately deposited from the batl 
onto the specimen. The slightest im 
perfection of the protecting film causes 
that 


We could not test the 


a silver deposit keeps growing 
under the film 


films Gomberg advised using 


Sample Preparation 


Cahn (4) suggested making a ver 


thin layer of activity by exchange he 


tween metals and their ions in solution 


FIG. 1. 
Ag alloy. 
exchange 


100 x) 


Autoradiograph of 80% Cu-20% 
Surface activated by Cu" 
from solution. (Magnification 
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rapidly undergo such an . o \ ° " 
which ranges between a 
ral thousand atomic layers Advances uw Applied Radiation 
n the metal and a number 
such as composition of the DEVELOPMENTS in APPLIED RADIATION EWERGY, its APPLICATIONS and the APPARATUS USED TO PRODUCE IT 
retreatment of the surface 
| temperature 
ng to Haissinsky (4), copper 
fast and strong exchange 
i bromide solution gave 


sul m a copper-silver RADIATION Pra 
vn in Fig. 1 Che exchange “ay? 


on the copper phase, and 
ition is better than 3 microns 
ilty arises by the fact that for om 
mical reasons only the least 
ponent can be exchanged if 
ertain of the place where Can work 
deposited 
irk and Eerwall (6) used the 
ead with Pb?!? (thorium 
ve could not observe an ex 
f Zn® with zine in brass—per 
1use it is present in the latter 
i Hume-Rothery compound 
bilities of the method should 
| further 
K-capture isotopes. It was ob 


itonlv a relatively small num 


Used with many high polymers it can: 
Increase resistance to high temperatures 
2. Improve electrical characteristics 
Improve mechanical properties 
|. Increase resistance to acids 

5. Increase resistance to solvents 
In the production of electric cables, for instance, cross-linking by 
radiation can make substantial contributions to the performance charac- 
teristics of polyethylene insulation — increasing its ability to withstand 
heat, while retaining the excellent electrical properties of the insulating 
material. Van de Graaff particle accelerators made by HiGH VOLTAGE 
are being used by leading cable companies in the United States and in 
Great Britain, to furnish the high electron beam outputs and penetration 

necessary for treating thick coverings of insulation. 


Have you ever wondered what radiation energy might do for you? 

No matter how remote from nuclear physics your product or 
process seems, applied radiation mey reves! profitable answers to 
questions no one ever asked. Our speciality is helping you find both 
the questions and the answers. Write or phone for details of this service 


FIG. 2. Chlorine adsorbed on olumioum MAM ETELEIAYE) MIRC En BET Dd Et Td ae TAO) Ge 
oxide film. Extended fields—physically 


adsorbed Cl; round spots—chemisorbed } IVER 
Cl. (Magnification 100 x) 


ity ROAD Lume f } MA ACHUSETT 
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GOLDEN OPPORTUNITY 


Not since the advent of electricity has so 
golden an opportunity as this knocked at the en- 
gineer’s door! 

It is the horizonle future of nucleonics, the 
science —and the power —of a whole new age 

Today, a top team of Martin engineers is sol\ 
ing the problems of developing and harnessing 
nuclear power. Their goal: The development of 
a fully integrated system of packaged and port 
able power for military and industrial uses. 

If you are interested in this immense field of 
research and development, contact J. M. Holly 
day, Dept. N-07, The Martin Company, Balti 


more, Maryland 


MVE ZA FET a Ra 


disinte 
Ss lavorabls 
Herz (1) for 
ne beta energ 
sion Perhaps 
is due to the 
mMding a8 our 
short exposure 

Vis probably 

nerg Auger ele 

ipture, Cu®* deca 
3Y ipture The Kodak 
radiog! iphu plate shows increasing 
ty to particles with decreasing 
nergy Therefore K capture iso 
the common metals, such as 


i and Zn* will be 


produce pl oto- 


An Application 


\ i further application of auto 
phy, the influence of chlorine on 
mducting liumina layers Vis 
to determine the mechanism 


ene 


quantity ol 
ad chiorine, in elec 

Capa ol i it disastrou 
on the insulating properties of 


thin lave tf aluminum oxide 


ehlorine w i mixture 


respective ilf-lives ol 


produced i the Amsterdam 


tron lo idsorb a sufhiment ac 


on the surface to produce a 


iutoradiograph 


if tl 
high ibout 


ment 


2 made 
chlorate-co 
math (10 me ¢ 
to flow immediatel 
ultimatel 
black pit n the oxide 
ft the adsorbed chlorine 
vashed away with water but the 
part was more tightly bound as 
juantit tt suri 7 nained 
const 
more 


juantit str 
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3. Preferential adsorption of chlo- 
rine at surface cracks. At circular spots 
overing cracks, oxide layer is strongly 
Magnification 100 x) 


attacked 


— 


Preferential adsorption of chlo- 
ng grain boundaries of underlying 


zed aluminum. (Magnification 


i positive tem 


rele ating some 


re obtained of 
chlorine attack 
remove adhering 
rinsed so long 
bound chlorine 


nking difference 


i pice more 
| parts of the surface 
hlorine adsorbed 
vith the time of 
bound halogen 
on small isolated 
r form and very 
nall cracks were 
goth types of 
isible in Fig. 2 
visorption at 
3 A great 
ut often muel! 


resent on man 
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continuous development 
individual attention 


custom construction 
insure you the latest advances in 


manipulators 





Central Research Master-Slave Manipulators are custom-built 
to laboratory standards of precision—yet they cost no more 
than ordinary manipulators. And since each CRL manipulator 
is scheduled for a specific application, each one incorporates the 
latest proved design features. As a result, you get the benefit of 
continuous development instead of a “year old’’ model whose 
design was “‘frozen’’ for production purposes. 

An example of original engineering is the slave-end pivot 
joint on the CRL-developed Model 8 manipulator. The new 
rounded joint was developed to solve the problem of a customer 
who required an installation in such limited space that a mani- 
pulator with the originally designed joint could not be accom- 
modated. 

This new exclusive CRL improvement, which will be incor- 
porated in all CRL Model 8 manipulators, also makes possible 
full booting of the pivot joint where required. 

While this development may not be of importance in your 
application, it is a concrete demonstration of the fact that you 
can be sure of getting the benefits of continuous development 
when you buy a Central Research Laboratories Manipulator 
Yet CRL manipulators are competitively priced because CRL 
specializes in precision laboratory equipment 


Telephone or write today for 
more information concern- 
ing CRL manipulators and 


accessories, or about hot-cell 
design problems 


iaboratories, inc. 


Dept. 101, Red Wing, Minnesota 





JORDAN 


PORTABLE 
RADIATION 
MONITORS 


Logarithmic response to cover wide range 
PY . without switching ranges 


Radector 


The Jordan Radector for 
gamma or gamma-beta, has 
been repackaged for greater 
convenience of operation and 
maintenance 


(Range O.5mr/hr - 500r/her 


Models AG-50-SR and AGB-50-SR 
(Range 0.05mr/hr - 50r/hr) 


The widest range of any 
single instrument 
background to 10,000r/hr 
Built-in calibration s 
and separable chamber 


from 


urce 


Model AGB-10-SR 
(Range .Olmr/hr - 10r/hr 
Model ACB-10K. SR 


(Range .Olmr/hr - 10,000r/hr 
(3 Ranges) 


Gamma Survey Meter 


Model 710 

8 Ranges 

(0-.5r/hr) (0-5r/hr) 
(0-50r /hr ) 


Model 710-500 ] Ranges 
(0-.5r/hr) (0-5r/hr) 
(0-50r/hr) (0-500r/hr ) 


bg 





REPRESENTATIVES I PRINCIPAL CITIES 


for informative brochure and 


complete technical data, write 


Jordan Electronics, Inc. 
os A wibsidiery of PANELLIT, Inc 
(Dept. MP.1) 3025 W. MISSION FD. ALHAMBRA CALIF 


64 


present in the oxide layer or in the 


metal, autoradiographs were made of 


chlorine adsorbed on oxide formed on 
ery pure aluminum that had been re 
crystallized to give very large crystals 
An important part of the attack had 
taken place along grain boundaries of 
the underlying metal his confirms 
the view that on cracks and along grain 
boundaries the oxide layer is weakest 


owing to existing stresses Figure 4 


an example of attack along grain 
houndaries 

All the autoradiographs shown were 
magnified 100 times. Tests with much 
greater magnifications showed the reso 


lution to be 2-3 microns 


rhe investigations are being 
with sheet metal of 


with oriented er 


con- 
tinued various 
purities stals to de- 
ide whether the physical adsorption 
with 


different 


depends on the crystal face. and 


| 


I prepared under 


de layers 
nditions 
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Models Ac-500-5K nd ce-osk SiMuUltaneous Determination 


of Radiochemical Mixtures 


By ALVIN S. BLUM 
Radioisotope Service 


Coral Gables, Florida 


Veleransa Adn 


\ rapid and simple method has beet 
developed in this laboratory for count 
odium and 


It can be 


ing the body electrolytes 
potassium, simultaneously 
applied to the resolution of other mix 
radiochemicals in 
The 


a single gamma-sensitive detec 


tures of anorgank 


or biological situations method 
Uses 
tor plus ‘mathematical resolution 

Complete chemical separation is not 
that 


differentially, e.g 


necessary—anything will 
tion the elements 


added red 
accomplish differential counting 


parti 


cells or tissue slices, can 

Sodium and potassium are so closely 
related physiologically that it often is 
important to know the body content of 
each element at the same time. Sey 
eral methods appear in the literature 
1~3) tor 


of total body exchangeable sodium and 


simultaneous determination 


In each method, measured 
Na*™ and K*® are 
After a suitable interval dur 


potassium 
amounts of admin 
istered 
ing which equilibrium is established 
(24-40 hr), a sample of 
collected The 


tivity of each element (radioactive con 


plasma oO! 
urine 1s specific ar 
centration divided by stable concentra 
combination of 
Then 
when the total activity of the isotope 


tion) is found by a 


counting and flame photometry 


in the body is divided by the specific 


utivit the quotient is the total 


imount of exchangeable stable element 
in the body 

The 
measurements 


related to the problem of differential 


difficulties in performing the 


simultaneously ire all 


counting of a mixture of these two 


radioelements whicl have similar 


radioactive and chemical properties 


The published methods involve either 
separation of differential 


detectors 


chemical 
one 


both 


counting using two 
sensitive to the gamma rays of 
the other more sensitive to the stronger 
beta rays of K* 

Our method is based upon two facts 


i) At 
tivity 


equilibrium, the specific ac- 
of each element is the same in 
all body compartments b) In some 
body 


cells 
of the two elements differ, and 


compartments, e.g., plasma, red 


urine, the relative concentrations 
these 
concentrations are easil measured 
photometrically 

The isotopes are administered in the 
i blood 


usual fashion, At equilibrium 


sample is drawn and a sample of re- 
excreted urine is collected 
Aliquots of the injected doses of Na*4 
* are counted in 4a 
Measured 


urine ire 
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and K gamma- 


sensitive system volumes 


ol plasma and counted 


hese urine and plasma samples are 
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32 STANDARD PLUG-IN STOCK UNITS 


to fill all radiation monitoring needs 


pr-ya-[-1 4) 


Remote Area Monitoring System 
New RAMS II 


meri 


COMPARTMENT 
for fFutuRe 
REQUIREMENTS 


indicating meter | ! 


meter relay — non-indicating 
meter relay — indicating — 





FOUR BASIC STATION UNITS 
are each available with choice of 
¢ | or 2 ranges of three decades each 
¢ Remote calibration check source 


© CG-1 (from 1l0mr/hr ) or CG-50 (from Olmr/hr ) 
remote chamber 


* 32 standard plug-in units to handle all monitoring 
needs, are available from stock 











RAMS I1 utilizes anall A.C. 110V, 60cy, circuit. (No batteries) 


In-Stock plug-in units offer simple modification 
to satisfy changing requirements 


Chamber can be located up to 2 miles from the central control unit 


Monitors up to 20 stations from ONE control 
unit available in any number of station units desired (1-20) 


All station units are provided with output to 
operate a 10 mv. potentiometer rec order 


Logarithmic response covers wide range 
(1:1,000) without switching . .. accuracy equal for any level 


REPRESENTATIVES IN PRINCIPAL CITIES 


for informative brochure and complete technical data, write 





Jordan Electronics, inc. 
A subsidiary of PANELLIT, Inc 


(DEPT. N-1) 3025 W. MISSION RD. ALHAMBRA, CALIF 











PROMPT 
DELIVERY 


A GRAM 
OR A CARLOAD 


OXIDE 


(SEVERAL GRADES) 


FLUORIDE 


NITRATE 


AND OTHER SALTS 


GADOLINIUM 
SAMARIUM 


EUROPIUM 
ANI 
SEPARA 


RARE EARTHS 


WRITE FOR TECHNICAL 
DATA 


World's largest 
producer of rare earth and 
thorium chemicals for commercial 


atomic energy vse and industrial applications 


[JNDSAY (}HEMICAL (OMPANY 


272 ANN STREET, WEST CHIC 


Filter-Bomb Sampling Technique for Phase 
Equilibria at High Temperature, Pressure 


By R. M. BIDWELL, W. R. WYKOFF, and B. J. THAMER 


ah Alamos Scientific Laboratory 


Los Alamos, New Mezico 
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Send. your 
résumé 


Scientists... Engineers 


A word from 
Dr. William E. Shoupp, Technical Director 


Westinghouse 
Commercial 
Atomic Power 


“Our scientists and engineers are the pace setters in the brand 
new field of nuclear science and engineering-for-power 
“Westinghouse has specific commercial projects under way 
These represent firm orders—not just jobs under negotiation 
The results will be visible in the shortest possible time, as the 
projects are built and go into their operative stage. And you 
don't have to be experienced in nuclear power to join us in 


this exciting new profession.” 


An Experienced, Young, Fast-Growing Team 


CAPA—Commercial Atomic Power Activity—is the most dy 
namic new division at Westinghouse. We're ‘‘fluid,”’ not fixed 
Supervisory jobs open up fast! 

Our growth curve is bound to be steep—aas electric power 
demand and atomic power production pyramid sharply. We're 
entirely commercial—not dependent on government contracts 
Opportunities for advanced study at company expense, Get in 


on the “industry of tomorrow" today—at Westinghouse CAPA 


immediate Openings for professionally established men and 
those just starting their careers: Physiciata « Physical Chem 
ists « Chemical Engineers « Mechanical Engineers « Electrical 
Engineers « Designers « Metallurgists 


Please mail résumé of your professional and 
business background to: C.S. Southard, Weat 


inghouse Commercial Atomic Power, Box 355 
Dept. 142, Pittsburgh 30, Pennsylvania 


WATCH WESTINGHOUSE! 


FIRST IN ATOMIC POWER 








Pinpoint! 


This field experiment by the Com- 
bat Operations Research Group 
involved time required for armor 
to locate and bring under fire anti- 
tank gun emplacements before 
being themselves hit a typical 
example of vital problems chal- 
lenging Technical Operations 
scientists at CORG 


PHYSICISTS 
MATHEMATICIANS 
and other SCIENTISTS 


will find in CORG a small, grow- 
ing research group, where freedom 
to think and unlimited creative op- 
portunities are paramount. Con- 
tact with widely varied scientific 
disciplines, excellent living condi 
tions, plus all usual benefits, are 
among CORG's advantages 


For information, write to 


Dr. F. C, Brooks, Director 
COMBAT OPERATIONS 
RESEARCH GROUP 
Fort Monroe, Virginia 


TECHNICAL 
OPERATIONS, Inc. 








*, are made by decomposition of bomb to a pressure gage and to a gas- 


platinum chloride phase sampler if desired. Tempera 


Stainless-steel filters have been used ture measured = by thermocouple 


lor neutral aqueous and nitme acid inserted in a well drilled longitudina 


solutions, but platinum now used n the wall of the bom! 
exclusively because of its resistance to If the liquid samp! 
almost all corrosive media rosive to the capill 
precipitate ma 

Apparatus ¢-in.-bore 

The fundamental experimental a ire tubing 
sembly for separating phases at hig! podermic tubing 
temperatures and pressures is shown in technique lacks a safety feature of the 
Figs. | and 2 listant sampling, but in any case no 

A high-pressure bomb is suspended ure of a bomb or its connectors 
in a resistance furnace (Fig. 1). It is has occurred with either type during 
connected through a length of hypo impling An alternative method for 
dermic-needle tubing and two valves corrosive materials is to lead in a 
to a liquid sampler jatinum capillary tube through a 


A second capil | 


lary tube leads from’ the top of the mall hole in the closure and solder it 























Silver seal 
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Thrust cap 


, Needle valve Silver seal 
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ta»--Aft | 


End cap 

















Thrust cap 











FIG. 3. Sampler designs—for solutions (top), for precipitating solutions (center), 
with pressure relief (bottom) 





Filter Delta ring 











FIG. 4. Delta-sealed bomb 
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ee detoil 











[ elta ring 


platinum boml 





Operating procedure. 


connecter 





land solid su 


then ar few Victoreen MODEL 640 


LOW ENERGY RADIATION SURVEY METER 


This new Model 640 Victoreen Radiation survey meter was developed to 
locate and measure the unknown health hazards emanating from the oper 
ation of industrial and medical high voltage equipment, With this instru 
ment low energy and low intensity x-rays generated from magnetrons 
hydrogen thyratrons, betatron magnets and other high voltage equipment 
can be measured at tolerance level intensities of as little as 6 mr ‘hr. It will 
also provide measurements in the presence of intense radio frequency fields 
It can be used to check TV sets (both on the production line and in lab 
oratory experiments) x-ray machines such as fluroscopes, shoe fitting ma 
chines and spectrometers. Other high voltage vacuum tube equipment such 
as diathermy machines, radio and TV transmitters and radar that generate 
1 60-deg are un health hazard rays can be definitely measured with the 640 survey meter 


ed to THESE FEATURES ARE IMPORTANT 


[wo energy ranges are provided, 8-50 Kev with mylar window only and 
50-2000 Kev with bottom cover plate in place. Can also be supplied with 
beryllium window if desired. Accuracy is 10%. Readings in each range 
can be made within 2 seconds 


mately horizonta 


Three sensitivity ranges, 10; 100; 1000 mr/hr. are available and may be se 
lected by external range switch. Instantaneous zero adjustment can be made 
by convenient external control. Coarse zero adjustment and meter calibra 
tion controls are inside instrument case to prevent erroneous adjustment 

The 640 survey meter is compact and weighs less than 5 Ibs. The attrac 
tive, aluminum case contains all components including power supply 
consisting of a mercury cell and eight 22% volt batteries which will 
provide well over 100 hours of operating life. A 100° negative feedback 
circuit eliminates the effects of differences in the tubes and components 


For detailed specifications write for Bulletin 3044 


3802 Perk ns Ave Cleveland |4, Ohio 
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YOUR 
lear 


IS HERE... 


C-E has immediate Junior and Senior open 
ings in the positions listed below...at its new 
Nuclear Engineering & Development Center, 
Windsor, Conn 


Aeronautical Engineers Mechanical Engineers , ype IPMN ass 


Chemical Engineers Metallurgists _ n then be attac! 


Chemists Naval Architects O 4 gas-analysis apparatus 


Design Engineers Nuclear Engineers mize contamimnatior 


off the yage tine 


Electrical Engineers Physicists 


Mathematicians Statisticians ampling the gas 


Structures Engineers Bomb seals. 


This is your opportunity to help develop a 





new Naval Nuclear Propulsion System—with 
the first company that will complete such an 7 1.482 dio 
AEC contract with its own facilities. 0,06 1.4866 OoOI5 

You will be a member of a company well 0.017 
established in the Nuclear Power field—with 
10 years’ experience designing and building 0.015 R-mox 
major reactor components, both for Naval 
—Bore dia 
units and central stations 

And you will find Windsor a beautiful 
place to live. Only 8 miles from Hartford, 
it is an ideal location, both for work and _— 
recreation. If you are planning to vacation in 
New England this summer—why not take the 
opportunity to arrange a visit with us? 

U. S. citizenship required. Please submit 


complete resume, in confidence, to 


COMBUSTION ENGINEERING, INC. 


Reactor Development Division * Department J, Windsor, Conn 


TYPE 2 











FIG. 6. Delta seal seats 
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SPECIFICATIONS 
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Density 10 
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Stabilization Film Processing 
We think it for X- and 7y-Ray Dosimetry 
ig garter by STEVEN emo 
to play gate. 

Wear safety 

helmets and use z 


K ‘ y mle ol t tes 
CHARACTERISTIC CURVES of stabilization- 
Q) © ic U rm na “y-ra ‘ processed films 














FITTINGS 


GET ALL THE FACTS: Write for the 
Swagelok catalog. Address Dept. J-8 


CRAWFORD FITTING CO. 
884 EAST 140th STREET 


CLEVELAND 10. OHIO 
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Introduce ) 
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olution Scintillators are now available at figures 


competitive with any other producer in 





the world, e.g 


Chemicals Employed 
6° diameter x 1° thick—ONLY $46.20 
2” diameter x 1° thick—ONLY §& 7.00 


Developer 


The new X-ray phosphor, primarily 
for medical use, is “ air equivalent" and 
has a linear response within the range of 
500 KeV to 25 KeV 

Other Scintillators available include 
crystals of Sodium lodide, Potassium 


lodide, Anthracene, and Stilbene 


Stop Hardener 
68° | 

Nucleonic equipments include Portable 

per = Dust Sampler, Quartz Fibre Measuring 

- Device and 3-Channel direct Microamp 


Stabilizer ' sais Mp . 
—— ants Recorder 


WRITE TODAY FOR FULL DETAILS 


Processing Times at “ 4 i, ee dae ai i Nash 
and Thompson 


LIMITED 


Oakcrolt Road, Chessingt 
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MAKE KONCENTRIK 
EXTRA SAFE FOR 
HIGH PRESSURE 
OR VACUUM USE 


No other tube fitting gives you this 


positive protection against costly, 


dangerous line losses becouse only 


Koncentrik incorporotes the cor 
tained” Teflon 


rings compress into all surface irreg 


seals! These Teflon 
viarities as the fitting is tightened 


to provide an extra sealing action 


that is vacuum tight. You get a metal 
to-metal and a Teflon-to-metal seal 
when you specify Koncentrik! Another 
important point is that no shear -action 
ferrule is used which might cut, weaken 
the With 
wall thickness of 


or work-harden 
Koncentrik, the full 
the tube is maintained to insure peak 


tubing 


safety in operation. Your copy of our 


catalog covering over 2,000 fittings 
in Stainless, Nickel and Monel is ready 
for mailing. WRITE FOR IT TODAY 


THE SPECIAL SCREW 
PRODUCTS CO. 


Bedford, Ohio 
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FIG. |. Shipping weights for maximum-load spent-fuel shipments. Conditions: fuel length 4-12 ft; ambient temperature 100° F; 
packed in air; no internal cooling; inside lead is at 500° F; outside surface activity of container 50 mr hr. Close packed——cylindrical 
rods stacked with tangential contact on all sides. Loose packed—spacing as in typical reactor fuel-element assembly 
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Custom- Mixed 
GEIGER COUNTER GASES 


The Matheson Co Inc produces com 
pressed gos mixtures to suit your most 


exacting specifications 


WE SPECIALIZE IN GEIGER COUNTER 
TUBE FILLING GASES OF ALL TYPES 


Gases available for ‘immediate delivery include 
y 
roportional and Geiger Counter Flow 
these Prop 7) J 


Gases 


PROPORTIONAL: 
10% Methane—90% Argon 
4% \Isobviane—96% Helium 


GEIGER 
0.95% \Isobutane—99.05 % Helium 
1.3% n-Butane—98.7 % Helium 


Note: Cylinders in 4 differer en 
sizes are shipped 
pout and may be 
full credit le li demu ge 
if held over 00 d The Complete Line 


EFFICIENT, DIRECT SERVICE ON of Matheson Gases, Gas Mixtures, Special Accessories, Pres 
GAS MIXTURES AVAILABLE sure Regulators, Valves and Flowmeters is described in our 
FROM EITHER OUR EAST RUTH 
eeForD, NN. J. OR JOLIET, tht 


The MATHESON COMPANY, Inc. 


EAST RUTHERFORD, N. J. JOLIET, ILL. 


new Compressed Gas Catalog. Send for your copy today! 
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applications of atomic energy 


engineers 
scientists 


Pioneer in development, design and manu- 
facture of nuclear reactors for electrical 
power generation, medical research and 
industry. Build your future with the peace- 
ful atom. Top positions and training oppor- 
tunities in this exciting new field NOW, 


jy) ATOmics 
<=” INTERNATIONAL 


Mr. G. W. Newton, Personnel Office, Dept. N, 
21600 Vanowen St., Canoga Park, California 
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RATING —3 watts—100 to 100,000 
megohms 


SERVICE — High voltage equipment such 
as electrostatic generators, atomic energy 
equipment, etc 


CHARACTERISTICS 
— Negative temperature coefficients 
— Negative voltage coefficients 


— Good stability, durability, mechanical 
strength 


— Non-deterioration of values due to age 


— Non-hygroscopic base specially proc- 
essed against humidity 


— Compactness 


BULLETIN 4906 
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USEFUL INFORMATION ABOUT 


ISOTOPES 


Radiation Biology, Vol. 3-—-Vis- 


contained in Harshaw Scientific’s ible and Near-Visible Light 
COLOR CODED (wal!) CHART of the ISOTOPES* ee "7 Cos, Inc pr tecy 28g sy 
Graw-Hill Boo 0., Ine ew York, 1956, 


can | » th ! p | 
You can tell at a glance based or e natural isotopic abundance value, modes Vii 765 pages, $10.0 


color code used, the type of nuclide, i.e, of disintegration and radiation type, iso 
stable, naturally radioactive or artificially meric states, fission products and atomic 
radioactive and the half live value ranges mass values. A graphic arrangement pre ; Dey 
of the artificially radioactive nuclide sents the nuclides in a grid system immedi 
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H-10950—Chart of the hotopes, 1953 edition, complete with guide book (postage prepaid) Each § 5.00 
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Marsh & McLennan now offers insurance advice and engi- 
neering service in connection with the hazards involved 
industrial use of the atom 

Our staff of professional engineers has been — d and 
one of the nation’s outstanding nuclear consulting organiza- 


tions has been retained to provide the necessary technical 


background. 
We are prepared to: 
EVALUATE the insurance aspects of your radiation 
exposures and design a sound protection program 
NEGOTIATE the broadest forms of insurance con- 


tracts with the highest limits obtainable 


DEVELOP a 


erty loss and personal injury from radiation hazards 


program for the prevention of prop 


FACILITATE your procedures in complying with 
the requirements of Federal and State regulatory 
agencies in safety and industrial hy giene as related 


to your protection and prevention program 


PROVIDE claim handling services in the event of 


loss arising from your nuclear operations. 


Your company’s mu lear activity creates the need for these 
specialized 1isurance SCTVICCS and we would welcon the 


opportunity to discuss them with you 


Marsu & McLENNAN 
INCORPORATEDO 
Insurance Brokers 
CONSULTING ACTUARIES AVERAGE ADJUS PERS 
Chicago, 231 8. La Salle St. New York, 70 Pine St. San Francisco, Russ Bldy 
Minneapolis De ( Boston Las Angele Toronto Pittsburgh Seattle Vancouver Vl 


Indianapoli Montreal St. Paul Duluth Portland Buffalo Atlanta Calgary 
Washington Tulsa New Orleans Phoenix Milwaukee Cleveland Havana London 











General Mills Mechanical Arm in use at the Naval 


Research Laboratory. Official U 


Remote handling of radioactive 
materials is performed safely and 
easily with the General Mills 
Mechanical Arm 

This versatile unit duplicates 
any motion of the human hand 
and arm; it can assemble and dis 
assemble complicated machines, 
lift as much as 750 pounds, handle 
delicate objects 


S. Navy Photograph 


Continuously variable power 
and speed controls are easily mas- 
tered and eliminate many of the 
restrictions found in hand-powered 
or position-controlled mechanisms 

FULL DETAILS on the Mechanical 
Arm are yours for the asking. Write 
to Dept. N-7,' Mechanical Divi- 
sion of General Mills, 1620 Central 
Ave., Minneapolis 13, Minn. 


MECHANICAL Division or General Mills. Ine. 
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and protection— economically 
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Corning Code 


and to back up 


300 Ibs 


walls 
8362 in 
walls. Combinations of Corning Shield- 


per cu. ft, concrete 
ing Glasses have been installed in win- 
dows with a total glass path of over 200 
density inches 
Write 
PE-SO 


Corning 


for Bulletin No 
Radiation Shielding Gla 


It cover 


I ec hn al 
es by 
properties and chat 


acteristics 


-—~-Conmung meant snscarch ix Ge ----- 
yw CORNING GLASS WORKS 16-7 Crystal Street, Corning, N. Y 


Technical Products Division 


Please send me a copy of your Technical Bulletin No. PE-50 


by Corning 
Nome 
Company 


Street 


Radiation Shielding Glasses 


Title 


Zone State 





Canned-Motor Pump Has Been 


Under Test One Year 


HO00-hp unit is largest el 
For Shippingport reactor 
ge purmp has been under té 

il It 
radioactive water throug! 


sbout 2,000 psi and 


circulate 18.400 


Oop it 
see Pp 76 Westinghor 


Box PIT bs Pitt 1) 


( orp 


ZEOTO-1Cub 
t ior a 
gpm ol 
prijnal 


CONTROLLERS AND RECORDERS 


Scanning Recorder 


Particularly suited t 
input, Type ND SI « 

any voltage source 

DA variables and f 

cases Where all input value 
mally constant and rapid 
of abnormal condition 


Kiliott Bros 


Lewisham, S 


Recording Oscillograph 
Kight-channel photograp! 
system is designed prin 
cording analog computer 
Unit is 46 & 25 & 22 u 
vides push-pull or sing! 
into dual-channel 
Sensitivity is 0.1 
impedance is 5 meg 
sponse is flat to 20 ep 
HOeps. Nine chart spec 
Co., 195 Massachusett 


bridge 39, Mase 
88 


ordi 


ror ‘ 


output 


Light-Beam Recorder 


Model 420 offers 24-trace ligh 


recording with automatic sen 
dy de 


feature 


veloping, and = fixing 
recordings to lOO « ps 
Century Klectroni 


1333 N. Utiea 


needs 
truments, Ine 
Okla 


Portable Controller 
\Vlodel 6140 is miniature 
trol up to 500 watts of p 
hannel selection of four o 
tion Can be used witl 
tric detector or proximit 
Autron 
ith St Los 


| hnyvinecrini” Lin 


Ange le _ 
* 


recorder. 


span 95 


Graphic 


Optional model 
i-mv span Varian A 
Hansen Way Palo Alt« 


t-hearn 


itizing 

Unit 
é paper 
& In 
Tulsa 


rie 2 400 | 
,H00 ft of I 


on model 


Tri 1705 
erdale, Mad 


Miniaturized reactor-control instru- 


ments. A new line of miniaturized 


reactor control instruments, said to 
inke no sacrifice in periormance, are 


shout tee the siz , the weight of 


tandard equipment Transistorized 
caler, weighing less than 2 lb, is 
Daystrom 


Klizabeth 


( ipable ot 60.000 cps 


Ine 200 Klmora Ave 
N. J 


Mag 


netic field control permitting accurate 


Nuclear magnetic resonance. 


tabilization from 300 to 18.750 gauss 


‘ nuclear magnetic resonance 


‘ rkin-kilmer Cory Norwalk Conn 


CIRCUIT COMPONENTS 


Plug-In Resistors 


luse-t 





Products Index 


Controllers and Recorders 
Circuit Components 
Literature Available 


Industry Notes 
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NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


industry's First Private 
Research Reactor 


Now in Operation 


Armour Research Foundation’s 

ir reactor, located on the Illinois 
ute of Technology Campus on 

te Street near Chicago’s Loop, began 
ating early this spring. This marked 

t time that private industry has 

it its disposal a nuclear reactor ex- 
designed for industrial research 


Already under way at Armour are 
pre ms by participating companies, 
takin dvantage of the revolutionary 
research techniques made possible by 
facility. The schedule includes 
illocation of reactor “time” for private 
tudies, free of security restrictions 
Areas of study include: food and drug 
ing; materials research — glass, 
imi plastics, rubber, textiles, etc; 
petroleum, chemicals and other indus 
trial materials and processes 
The Model L8 Armour reactor ts of 
the homogeneous solution type, de 
signed to operate at 50 KW and to pro 
duce maximum thermal neutron flux 
of about 1.7x 10'* neutrons/cm*-sec at 
the center of the reactor core. Exposure 
are provided through which 
itron flux is available in varying 
sities for experimental purposes 
level is controlled either manu 
r automatically by a vertical 
Ihe reactor ts safe- 
a unique control system 
or automatically shuts 
the reactor, if 


the new 


Ciliti 


itrol-rod system 
guarded by 
crams 


necessary 


One of several reactors produced by 
ATOM INTERNATIONAL, a Division 
of North American Aviation, Inc., the 
and construction of the L8 

is based on the company’s 10 
experience in the development of 

il applications of nuclear energy. 
pplications include a reactor 

d for a prominent southern 
specially adapted 
er and other medical research; 
rtant Sodium Reactor Experi 
the Santa Susana Mountains 
Angeles, part of the AEC 
to develop economical power 
ir energy; plus development 

of a OOO KW 
lear power plant 
PERN 


i university 


sodium 


ATIONAL 1S a Majo! 
der—experienced in the 
truction and operation of 
research and the 
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IN. DIA 
TUBE 


2 IN, DIA, PNEUMATIC 


TUBE 


4 IN, DIA, BEAM TUBE 


CENTRAL EXPOSURE 


SIN, DIA, BEAM TUBE 


BISMUTH SHIELD 


4 IN, K4IN, REMOVABLE 
GRAPHITE STRINGERS 





4 IN. DIA 
VERTICAL 
TUBES 


BEAM 


6IN. TO4 IN. DIA 
BEAM TUBE —.» 


9 IN. X9 IN. X 18 IN 
DENSE CONCRETE 


SHIELD BLOCKS 





ID SPACE 


*** 
*e 
- 


Ax 


NG DOOR 














N. SQUARE 
ESS PORTS 


oo 











BORAL 
LINER 

















1-1/2 IN, DIA 
CURVED PNI 





DIA. ACCESS PORT 











ARMOUR RESEARCH REACTOR 





MODEL L8 


Characteristics 


Design Power 

Zero Power Critical Mass* 

Maximum Thermal Neutron Flux 

Mass Coefficient of Reactivity* 
Temperature Coefficient of Reactivity * 
Fuel Solution Temperature at 50 kw* 
Excess Reactivity at 20° C, Zero Power” 
Reactivity Held in Control and Safety Rods* 
H; U™ Atomic Ratio” 

U*® Concentration" 

Power Density, Maximum 

Power Density, Average 


"Approximate Value 


Brief General Description — Ihe reac 
tor fuel is a light water solution of 
UO.SO,, enriched in | This fuel is 
contained in a spherical stainless steel 
core tank, which is surrounded by a 
graphite reflector. The reactor is 
shielded with high density concrete 
(density 3.5 gm/cm") plus other se 
lected material Fuel handling gas 
handling and systems are 
provided; also complete instrumenta 
tion and installed for 
remote operation and to provide auto 
matic safety 


< ooling 
equipment are 


action 


Experimental Facilities 
mental facilities inc 


The experi 
nine assorted 


ATOMICS 


¥ / ‘ 


luce 


PIONEERS IN THE CRI 


50 kw 

850 gm U*"* 

17x10'%n 

0.03% /gm 
0.029% 

80° C 

39 

8% (2% each rod 

350 

75gm 


5.5 watt 


cm’. sec 


liter 
cm?’ 


3.85 watt/cm’ 


beam tubes, 3” to 6” ID 
curved pneumatic tubes, |! and 2 
ID; central exposure tube; horizontal 
thermal column 5’ square, with four 6” 
access ports 


straight and 


In addition there are spe 
cial exposure facilities which make use 
of the gamma activities in the 
atmosphere 


reactor 


if you are interested in any phase of 
our activities, ATOMICS INTERNATIONAL 
is Staffed and equipped to help you 
Please write: Applications Engineering 
Service, Dept. N-N3 
P.O. Box 


Cable 


INTER 
109, Canoga Park 


addr ATOMIC’ 


ATOMICS 
NATIONAL 


California 


AN Tenet lONAL 


/ 


ATIVE USE OF THE ATOM 


89 





a gD Pepin 
54-Point Scanning 
Recorder Type ND. 5 


Records up to 54 inputs ¥ quence | 
— Magnetic-Bead Memories 




















1 
Scanning rat: uptet k indom-access memories with speeds 


per minute 





» lusec, come in units capable ol 


ng 64 * 64 bit Final soldering 








as 


lone on the o Th Units can be 





Six spans each with F.S.D.@ 
I mV to 30 mb 


omplete memo! 











: ‘ ! I nsdyn Cor 7337 
Nine tungsten pes rinting wp foul 


on Teledels pb : ; : rand \ p I N \ 


1” in 4 hour tol 
— 











ves need 
Cha , in 24 hours 


7 te Sh LITERATURE AVAILABLE 


Power 

















Automatic control. Cypak i in 


Recorders for other numbers of points and higher input voltages itomatic mntro tem with no 


can be supplied to special order, Full details from Nuclear Division. moving part designed to replace 
ELLIOTT BROTHERS (LONDON) LTD., CENTURY WORKS, LONDON, $.E.15, ENGLAND Phe 


tour logic ftunetions of 


systems ind the systems 





ind application ire fully ae 


7 x eribes in vo bulletins ( pic 
Hi-D NOW! > tems l2p ina The Wh md 


tcdataiin of Cypack 6 ) 
LEAD GLASS WINDOWS . ili Westhnatsonse Elocisio Core. 8 Gets 
IN STEEL WALLS Ove iil lon vay Center, Pittsburgh 3 | 
\ BB Microdot coox (iiseeanmmeae 
| . Laborator p slickman, Ine | 
a0. com nation Weehawken, N | 


Axial-flow pump. Bulletin 1060, 4 p 











lescribes 4y hp canned-motor pump 





widt anout | j yy A ' ; gned for 20-ft head and 22 yp 
tee empump Corp OO te, Ma 
\S>, 1/3 BNC diameter ne, Philadelp| s 

HI-D Lead Glass Windows provide : 1/10 BNC weight! 


clear, direct, wide-angle, binocular , Shielding glass. 


vision through heavy gamma-shield- a so ue bes ph 


ing walls. Lead equivalent 0.55; 
steel, 1.0 


LARGER SIZES NOW AVAILABLE 





Send for circular GS-4 Hitacbal ” | Electronic instruments. 
PENBERTHY 1826 FREMONT AVENUE italog List nt ne of 
INSTRUMENT CO, $0, PASADENA » CALM 


4301 Gh AVE SOUTH. tHATTLC © wate 
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medicine. Medical radio 
we Spee gr (EW// Multi-Purpose Scintillation 


min B,-Co®™ are the 


see a avenue, Detector With Optional Accessories... 


Mercury switch. Deltaswitch, using 
tat | ets, is described in 
heet Norwood Con 

Norwood 


Memotron 


Kf h invgers 
deseribed 
p (iris 


\assillon, Ohio 





Instrumentation. Brochure deseribes 


ot electronu ind 


nt ki-Tronics Optional accessories include (A) 4", (B) 4", and (C) well scintilia- 
Philadelphia 2 tion crystals. Large lead collimator (D) provides exceptional side 
shielding, accepts 20° flat field collimator (E) or special focusing 
collimator (F). Alpha and beta phosphors (G) are interchangeable 

with standard 1” crystal. 


FOR USE WITH STANDARD SCALERS 
OR GAMMA RAY SPECTROMETERS 


crystals and adding Nuclear-Chicago’s new Model DS-5 is the first 
nd shieldin . ° ‘ 
ee aah . completely self-contained scintillation detector 


designed for basic counting or for the revolu- 


Wel 


Hospital program. “ Nucleat 
eral brochures 
Abbott Lab tionary techniques of gamma ray spectrometry, 


“pin-point” depth focusing, or source scanning. 

This is a unique instrument—providing un- 

Thickness gages. es o-piag matched performance for your present require- 
met ~ ~ ow. ments and quickly convertible to the many new 
ates oui applications you'll face in the future. The most 


v Easily accessible switch inhousingper- advanced scintillation counter on the market, 
mits changing from preamplitie stout 


for scaler or ratemeter use to cathode the new DS-5 is inexpensive, reliable and easy to 


follower output for amma fay 66 . 
Well counter, del (4.600 wllinanes yo operate. Write today for detailed specifications. 


ind ipplication Ss Pp E Cc i] F | ¢ A T I ©] N s 


chnical bulletin 
Co.. 6425 Etzel Crystal— Normally supplied with 1” x 1° NaI(T1) crys- 
- tal. Other size crystals and phosphors optional. 1” x 
\lo 1'4" lucite light pipe. Crystal can be exposed directly 
in path of radiation 
Kight-page Phototube — DuMont 6292 protected by a magnetic 
shield 
ganization Shielding—Internal 4%" x 3° lead ring. External lead 
Quantum nose provides 1!¢”" or more of lead at sides. Acceptance 
\g angle at rear is less than 25°. 
Amplifier New one-tube feedback amplifier provides 
gain of two and cathode follower positive output for 
spectrometer use; gain of 10 with negative output for 
normal use. Band width sufficient for 1 microsecond 
resolution, Provides pulse height limiting for spectrom- 
eter use 
Operation (with 1" x 1" crystal Plateau: 250 volts; 2% 
slope /100 volts Background; Crystal exposed —1250 
n recent issue cpm; with lead nose 160 cpm; with additional colli- 
-f Se mation—95 cpm. Detection efficiency (1 microcurie 
ition Count I™ at 10 ecm): 4400 cpm Response Curve to 1'# 





earch organization. 





] 
rigeie Minne 











nuclear: chicago 


camera | NUCLEAR INSTRUMENT AND CHEMICAL CORPORATION 
gue Laboratorie mn 235 West Erie Street, Chicago 10, Illinois 
J LEADERS IN MAKING RADIOACTIVITY COUNT 
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FOUR YEARS AGO 
we produced the 
WORLD'S FIRST 

commercial 

NON-OVERLOADING 
LINEAR AMPLIFIER 

We have since produced 

loading amplifiers for practically 

nuclear physics 

country and for 

oratories 

OUR LATEST NON-OVERLOAD- 
ING LINEAR AMPLIFIERS 


Models 108 and !108P, are now 
available 


Non-Over 


laboratories in the 


man foreign lab 


These amplifiers feature tremend dynamu 
range with excellent linearity { 
in the presence of tremendou 
paralyze other amplifiers. Th 
the resolution of low enere 
the presence of high ene 

raye 


GAIN—Exceed: 40,000 Continuously 
RISE TIME. 0.20 microsecond 
SENSITIVITY. 0.1 mV te 100 Vv 
DYNAMIC RANGE 
INPUT. . Accepts 4- or pulses 
OUTPUT. . Positive. Exceeds 100 
CLIPPING TIME. RC 
to 50 usec plus | usec delay line « 
POWER SUPPLY. Self contained highly 
B supply 
PULSE HEIGHT SELECTOR 
106?) Precision trieger-type high 
integral discriminator 


Model 108 
Model 108P 
(Includes pulse height 
Model 113 (Gain of 1 
Model 515 HV Supply (5900-19005 
Model 40 HV Supply 1000 4000) 
Prices F.O.B. Silver Spring Ma 


RADIATION INSTRUMENT CO 
P.O. Box 733 * Silver Spring, Md 


peaks ir 


gamina 


variable 


Exceeds | ,000,006 


Volts 


continuously 


(supplied 


land 














Reactor Irradiation 
USING 


Pneumatic Tubes 


The Airmatic Systems 
with a long practical 
history of serving as 
“mechanical messen- 
gers” for industrial 
plants and hospitals are 
now available for use 
in providing fast, safe 
transit of materials 
within the core of a 
nuclear reactor for ir 
radiation. The Airmatic 
Systems operate on vac 
uum or a combination 
of vacuum and pres- 
sure. Power supplied by 
motor driven centrifu 
gal exhauster. Rabbits 
of fiber, magnesium or 
plastic handle any type 
of material 


For further information, 


call or write: 


AIRMATIC 
SYSTEMS, INC. 





Instrumentation. Bulletin describes 


nuciear instrumentation, counter 


tubes, and voltage regulator tubes 


Anton Electronics Laborato: 
Ine 1226 Flushing Ave 


37, N. ¥ 


ip 


Brooklyn 


Consultants. Brochure describes 
activities of organization dealing with 
reactors, shielding, isotopes $f p 
Advanced Scientific Tee hnique Re 
Associates, P. O. Box 163 


Conn 


search 
Milford 
sulletin N 20 
Nucle 


196 Degraw 


Radiation protection. 
describes film badge service 
onies Corp. of America 


St., Brooklyn 31, N. ¥ 


Radioactive chemicals. 42-page 
catalog lists radioactive chemicals and 
1 ric er! ib 


toston 10. Mas 


technical Ine 


130 High St 


services 


Magnetic counter. engineering bul 
letin 551 gives data on application of 
magnetic-shift register assembly in 
Sprague Electric 


North Adams 


magnetic counters 
('o., 259 Marshall St 
M ass 


1050 describes line 
pumps ft p 
Chempump Corp., 1300 | 
Philadelphia 18, Pa 


sulletin 


of canned-motor 


Pumps. 


\Vlermaid 


Lane 


Delay lines. ind variable 
delay 


phasemeters, 


three 


Tapped 


lines are described along with 
electronic counters in 


Advanced Klee 
151 Highland 


bulletins 
Labs Inc 
Passaic N J 


tronics 


Ave 


Therapy sources. Recent issue of 
Fansteel Metallurgy discusses 
of Co® and Cs lansteel 
Metallurgical Corp., N. Chicago, Ill 


design 


sources 





Radiation Effects 


This will be the subject of a comprehensive 
special report scheduled for the Septem 
ber NUCLEONICS 
aspects of both the damaging and benefi- 


it will cover practical 

cial effects of radiation, including 

Status of understanding of 
mechanisms. 


Where is radiation damage 
an important factor? 


What is the status of data 
available? 


How to interpret data. 


WATCH FOR THE SEPTEMBER ISSUE! 











WASTE 
DISPOSAL 


RADIOACTIVE 
Explosives 

Pyrophoric Materials 
Poisonous Gases 
Flammable Materials 
Contaminated Equipment 
Toxic Materials 

Acids and Caustics 


COMPLETE SEA DISPOSAL 
Serving the U.S. Since 
1946 


Authorized by All 
Necessary Federal, State 
and Local Authorities 


CALL OR WRITE 


Crossroads 


Marine Disposal Corp. 
26 T. WHARF 
BOSTON, MASS. 
LAfayette 3-4908 











AMD UTR OT ee goer Or PU oer 


HINETIGS nrnoouces. 


NEW SERVICE TO INDUSTRY 


Brazing produces 
that are 
completely void free even over 
large surface Superior 
purging, wetting and flow char- 
acteristics under vacuum virtu- 
ally eliminate rejects. Complex 
multiple assemblies can be suc- 
cessfully brazed in a single oper- 


ation. 


Vacuum 
homogeneous bonds 


areas. 


Degassing both the 
parent metals and brazing mate- 
This results in a stronger, 
more ductile bond. 


KINETICS VACUUM BRAZING SERVICE IS 

AVAILABLE FOR CONTRACT OR EXPER- 

IMENTAL WORK. WRITE FOR MORE 
INFORMATION. 


purifies 


rial 


aeTE Al Ea 


a 


SA Sie ES, a a STE 


| 


RIETICS toernsnon 
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all 


SCINTILLATION PHOSPHORS | 


Lergest selection of non-crystalline or- 
ganic scintillators ever offered. 
stic Phosphor NE 101 


od on ailable in new 
opms inciudin 


® 

—_ optical blocks 

to 400 pounds 

= : weight for ultra 


sensitive detectors 
thin sheets for 
alpha and beta 
ounting and x-ray 
intensification, and 
in small spheres 
and powder form 
Standar¢ 3 size rods 
from 1 wo 24 
diameter available 
from stock 


New Products Now Available 
ting Gels 


mt internal counting of susper 
sipha and beta emitters. Permits 
gues in scintillation counting for 

ad other applications 
jum Gadolinium and Lead 
nd Scintillators for neutron 
r for enhanced gamma response 
Phosphors—In bulk form at new 
encapsulated in pyrex cells 

the tors 


Chemicals 


shipping charges of overseas 
S to anywhere in the world 


NUCLEAR ENTERPRISES LTD. 


1750 Pembina Highwoy, WINNIPEG 9, Canada 


Enterprises 
Sihthill Edinbur 


-_ssoeeereeeeoeeeoereerelceeereeereereereereceoereererceoererrorwrororreororerererrvervevrwe” 
LLL LL lll 





EDITOR 
WANTED 


for responsible 





full-time 

position on 

editorial staff 
of 


NUCLEONICS 
e NUCLEAR ENGINEER 


vith education or experience ir 

reactor te hnology or relatec 
tk. Challenging opportunity 

to keep in close touch withentire 
lear power field. Work with 


aH echnical s specialist 





Send resume, salary 
requirements fo 





The Editor 
NUCLEONICS 

330 W. 42nd St. 
New York 36, N.Y. 
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NEWSMAKERS 


William P. Staker, 


cist in the engineering research 


i senior phys! 
depart 
ment of Standard ( of Indiana 
has joined the staf the reactor develop 
ment division o ombustion kagineer 
ing Ine at the f ndsor (Conn 


laboratories 


Leonard W. Kates | n named man 


ager of commer! opment for the 
atomic energy d on of Svivania bles 
trie Products In e will be responsi 
ble for the divisior tallurgical oper 
itions, for progra: Hanning, divisional 
planning in prod ction is and indus 
trial process engineering With Svivania 
since 1048, he eering manger in 


the atomic energ 


Howard O. McMahon, science direct 
Arthur D. Little has been elected vice 
president ot the viustrial research firm 


Three new ce part en hie ind a new 
superintendent of nufacturing have 
been named International 
division of North American Aviation 
F. E. Faris will head reactor development 
E. E. Motta will be chief of chemical 
process development, and Alan Andrew 
will be in charge of technical services 
The se three new lepartments together 
with Researc! nder John P. Howe, Ion 
William E. Parkins, and 
Component Development, to be headed 
titute Al's tech 
technical 
director Sidney Siegel D. N. Petersen ix 
the new superint er ol manulactur 
ing, R. L. Olson kes over as chief of 
vy, and A. B. Martin has 


been named dire ( of technical sales 
Atomic and mol rp cist’ Harold 
J Quinn has join ! est if the National 


Bureau of Standar 1 lo research and 


gineering under 


by Harry Pearlman, 


nie il operatior reporting to 


project engineer 


ce velopment on els ron optical tech 
niques for the study of ga it extremely 


low pre sure 


Cc Rogers McCullough, he jot Ak 

wory Committee of Reactor 
guards ws othe ! resident of the 
American Nucl Socnet ieceeding 
Walter H. Zinn. Jerome D. Luntz was elected 
vice president {NS 
Officers Kar! Cohen trea 
uret Ww. Ww Grigorieff, exe itive secre 
tary, and James G. Beckerley, journal 


econd yeur 


contin ng 


editor 

Air Marshal Sir Ralph Cochrane, 
Vicee-Chief of A “taf Britain and 
one of the men beh e¢ hder and 
Mohne dam | ‘ I | ] the last 


war, has joined Ro uf e Ltd. to take 


lormer 


harge of the fir ear research pro 

1952 he ha 
lif ‘ 0 hipt 
compan Sur it ork at Derb 


gram sine 
been managit nnlding 
yhere a new | esearch on nuclear 
marine and 

by Rolls-Ro 

We stinghou 

Kebernick 


ti ind ALN Muller, Jr, 


neer of Canad \ y 


James Van Horne Lawrence 
ed dire 


rad tr 





ATOMIC 
POWER 


Atomic power, we feel, offers 
outstanding opportunity for an 
engineer or scientist to grow 
professionally. It's new enough 
so that the work is challenging 
still it's well enough established 
so that a capable man can make 
real progress 

If you are interested in a 
non-routine position that will 
use all of your education and 
experience, we suggest you in 
vestigate the future with the 
leader in Atomic Power. At 
Bettis Plant, there are 
positions open for specially 
qualified 


@ PHYSICISTS 

@ MATHEMATICIANS 
e METALLURGISTS 
© ENGINEERS 


Write for the booklet lomor 
row’s Opportunity TODAY 

that describes opportunities in 
your field. Be sure to indicat 
your specific interests 


select 





Write: Mr. A. M. Johnston 
Dept. A-38 
Westinghouse Bettis Plant 
P. O. Box 1468 
Pittsburgh 30, Penna 














BETTIS PLANT 
Westinghouse 


. FIRST IN ATOMIC POWER 














An industrial periscope is very 
often the answer to hard-to-get- 
at, underwater, hazardous loca- 
tion or Hot-Spot remote control 
observation. Ideal for use where 
heat, pressure or Hot Cell radia- 
tion are problems the peri- 
scope offers unsurpassed clarity 
and definition, true color, and a 
long, maintenance-free service 
lite. Attachments are available 
for photo recording all viewed 
material. 


With our wide experience in 
this field, we probably have 
a design to fit your viewing 
problem. Send for Bulletin 30! 


Fm . 
KOLLMORGE 


Cfplicl @ 


CORPORATION 
NORTHAMPTON, MASS. 
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A. M. Gurewitsch, 
Ilectric’s 
one of the lab’s europe an 


physicist at General 
research laborator will he 
scientific repre 


entatives, operating from the new Gil 
h office in Ziirich to « 
eclopments in physics. George J. Szasz, 
last fall as Glu’s first 


covers 


resear over new de 


named scientin 


representative abroad chemists 


director of Metals te 


Robert F. Mehi, 


earch Laboratory and head of me 
irnegie Tecl 
Medal of 


French 


engineering at ¢ 
(rand 


lurgical 
has been awarded the 
LeChatelier by the 
of Metallurgy 


council of the 


Bocpevy 


Cornell | 


chairman of ite 


has appointed Dale R. Corson 


physics department 


NUCLEAR CALENDAR 


July 9-Aug. 10 
college and univ 
sponsored by National Science 

Oak Ridge Institute of 


Science, Oak Ridge, Tenn 


Summer inat ite tor 
ersity science teachers 
Foun 
dation at 
Nuclear 
Contact ORINS 


July 22-28 


greas of 


highth International Con 
Radiology, Mexico City 
radio 
X ray 
Contact 


México 7 


Symposia on radiodiagnosis 
therapy, 


tec hnology : 


radiation physics 


radiobiologs 


José Noriega, Box 21964 


DD. | 


Sept. inter 


17-21 ble 


instrument 


venth bninual 


national Lutomation con 


Instrument Societ 
York Coliseun 


250 W 


and exhibit 
New 
Taber 


erence 

of America 

Contact Fred J 
NYC 

Sept. 25-27 


annual meeting, 


Industrial Forum 

Chicago (Morrison 
Second annual Trade Fair of the 
itomic industry Sept. 24 28, Chicago 
Navy Pier Contact D. J. Scherer 
AIF (see above 

Oct. 8—-Iiffects of 
ritic le il 


AIMI 


\tomuic 


Metals 
Yirnposium it 
Metals annual 
Con 


tach 
metallurgy 
Institute of 
meeting, Cleveland (Carte 
tact AIMEE, 20 W 39, NYC 18 
Nov. 7-9 Ninth 
electrical techniques in medicine and 
biology Alik, IRk, DSA) New York 
Governor Clinton Hotel Will include 


Lion in 


annual conterence on 


field trips to installations of inter 
Contact | Dal General hle« 
trie Co., X-Ray Milwaukee 1 
Wis 
Nov. 22-23 


nuclear 


Trout 
Dept 


ilder Hall 
Nuc lear 
Contact 


Symposium on ¢ 
British 


. l ondon 


power plant 
linergy Conference 
A. MeDonald, Sec’y, Inst. of Civil 


CGrreat C,eorge St 


lingineers, l 7 
London S.W.1 
Nov 25 30 Annual 
New York (Statler 

aT) ions will be devoted to nu 

neering Contact B R 

ASME, 20 W 39, NYC 18 
Nov. 26-30 


Power Show 


ASMI 


technical 


meeting 
Three 
lear eng! 
Prentice 
Twenty-second National 

ASMI New York 
\W ill th luck eniarge d hu 


Contact 


( oltseum 
clear powell display section 


ASME, 20 W 39, NYC 18 





RADIATION INSTRUMENT CO. 
MODEL 412 MERCURY RELAY 
PRECISION SLIDING PULSER 
for Precise Calibration of Single 
& Multi-Channel 
Pulse Height Analyzers 


Determines Window AU TomATC ALLY 
Widths | 10 x 
Using Principle of ACCURATELY 
W) x hes TER THAN 

Constant Angular CONVENTIONAL 
Velocity Pt ILSERS 
Incorporates 
Both Manual 
Control and 

Precision 
Motor Drive 


——— 


Simulates Pulses 
from Scintillation, 
Proportional, or 
Geiger Counters 


RISE TIME—iess than .003 microsec 

DECAY TIME CONSTANT— 10, 100, 350 microsec 
(selector switch 

PULSE AMPLITUDE—Continuously 
manzimum 
Ranges |, 3, 10, 30, 100, 
for direct connection of 
arger pulses 

POLARITY—Polarity switch permits selection of posi 
tive or negative pulses 

CALIBRATION—Self contained standard cell and null 
indicoting bolance circuit for precision adjust 
ment 

LINEARITY—0.1°%, 
5” dial 

SCAN SPEED—2 RPM stendord (1, 3, 5, 


fem aiso available.) 


Price $450.00 f.0.b. Silver Spring, Md. 


variable from O te 


1000 mV. Provision 


external battery for 


10 turn Helical potentiometer with 


6 and 10 


Radiation Instrument Co. 


P. O. Box 733 Silver Spring, Maryland 





HIGH FIDELITY 


) EXTRUDED & MOLDED 


THERMOPLASTICS 


POLYSTYRENE 


rigid; dimensiona 
+ 200°F 


Low cost 
stability to 


FLUOROCARBON (Kel-F) 


ed properties & stability from 
+390°F 


Unequal! 
300°F to 


NEW, SPECIAL-SERVICE 
POLYETHYLENE 


for rigid & high temperature requirements— 
test samples & preliminary dota now avoilable 
for service evaluation 


POLYETHYLENE—? 


Of course—big inventory—aoll sizes 


PROPERTY CHARTS & LITERATURE 


available on request 


Westlake 


144 W. Lenni Read, Lenni Millis, Penne. 
In Delaware Valley, U.S.A. 


Phone: Valleybrook 2700 
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EMPLOYMENT OPPORTUNITIES 


NATIONAL The Advertisements in this section include all employment opportunities 

executive, management, technical, selling, office, skilled, manual, etc. 

COVERAGE Positions Vacant Civil Service Opportunities Employment Agencies 

: Positions Wanted Selling Opportunities Wanted Employment Services Physicists 

Part Time Work Selling Opportunities Offered Leber Bureaus 

DISPLAYED RATES—— UNDISPLAYED 

ertising rate is $15.00 per inch for all $1.50 per line, minimum 3 lines. To figure Translate Advanced 

tising appearing on other than a con payment count 5 average words as a line. 
act bass. Contract rates quoted on request Position Wanted ads are 4 of above rate ° ° 

udvertising inch is measured {” vertically Box Numbers—counts as | line Engineering Into 

mna< umn-—3 columns-—-30 inches to a Discount of 10% if full payment is made in 


advance for 4 consecutive insertions 


Agency Commission Not subject to Agence Commission Mathematical Terms 


EW ADS « naviries to Classified Adv. Div. ef NUCLEONICS, P.O. Box 12 


Engineers © Mathematicians 








Professional engineers and scien 








tists with a strong interest in 


CHEMICAL ENGINEERS ‘Tt SENIOR POSITIONS digital applications are needed at 
| GE's ex wnding Aircraft Nuclear 
Research | AVAILABLE AT sate engage teemeotecadu 


vanced engineering or screntily 


oppo! ity for Che cal 
pppertunity for Chemical | JACKSON & MORELAND, INC.| [i inowinige'is necessary, av well 


in 


_Enginecring research 08 1 | BOSTON, MASSACHUSETTS a oe eee eae 


veral neering problems com 





preferred in reactor puter expenence 1 lesirable, it 
reneral process | Two senior positions for engineers is not essential 
radio chemical with nuclear experience are now 


open in this long-established firm Specifically the men who under 


offering pre Systems Engineer—-responsible for take this work must be able to 


Excellent em heat balance calculations, design take a physical problem and 
ree graduate 1 uxili 

of piping and auxiliary systems, translate it into mathematical 
and for consultation on instruments 
terms suitable for digital pro 
and controls , 
gramming analysis and solution 


Mr. J. A. Met r 
“— Shielding Engineer—-responsible for 


ARMOUR RESEARCH FOUNDATION shielding design and radiation 


protection of component parts, and 


Some of the most extensive and 
modern computer facilities in 


of industry are at your service at 


for consultation on health physics 
] | ’ ‘ 

IHlinois Institute of Technology | instrumentation GE's Cincinnati plant. You may 
10 West 35th Street | These positions are in connection also do graduate vork im yout 


Chicago 16, Iilinois with projects nvolving reactors field under GE's reimbursed tu 





particle occelerators and hot lab ition plan And the city itself, 








oratories one of the country well-known 


Employee benefits include pension cultural centers is a fine place to 


THERAPY PRODUCT and profit sharing plans liv 


SPECIALIST See Pane as Se Ve SEES Please write full details, including 
JACKSON & MORELAND, INC. 


ifacturer of X-ray equip 600 Park Sq. Bidg., Boston 16, Mass 


Therapy Product Spe - . Mr. W. J. Kelly 
ind promote X-ray 
Therapy Equipment REPLIES (Be 


ih 
i! ments and Isotopes VEW 


diation Health Ofcer and |” USAF thi on ay GENERAL @® ELECTRIC 
‘hysics Consultant tor the 


Must have training and —_— Cincinnati 15. Ohio 


salary requirements to 














Aircraft Nuclear Propulsion Dept 


dical Physic S$; must 


ople and solving Resea 


ch Associat 
nvolved in 


ition problems large teaching ho 


years of age and Siggy | some tf ' * ai 9 _ RESEARCH 
traveling. Apply IN 


Box Number 1580 mite eifers Ji Rraiaions tt meta seacawe | NUCLEAR WELL LOGGING 


Grand Central Station, N.Y. 17, N.Y : oy : 
oxraph emtia 





ommen i t ' ' ‘a 
cation: Chicag N ‘ Nuclear Physicist, Ph.D 
jent, preferably wit 


ELECTRONIC ENGINEER ence in oil well loy 


, Principal empha 5 
NUCLEAR INSTRUMENTS se = 5 fash ediene ah tetenm will be placed on de 


interpretation 











uit for creative jun . 
© Position perme 


t « 
h experence nent 


ming wo © Eacellen 
cond 


Periodicals ipply in 


, oye = Gulf Research & Development Co. 
Development Laboratory id os , % & Sie tees ane 


Radiation Instrument 


7 So. Holsted St Chicago 21, ti! de , Ni ane a 6: Pittsburgh 30, Pennsylvania 
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EMPLOYMENT OPPORTUNITIES 





NUCLEAR 
NUCLEAR PHYSICISTS ENGINEERS 


4 firm of nationally known con 
ulting engineers actively engaged 


A challenging position leading to responsibility for technical direction , Gold 
4 nh the nuciear heid expanding its 


of a nuclear physics research group is available. Work on all aspects ti power engineering group 
ecure the services fa 


of applied nuclear technology is currently active and will require a recomnized 


nuclear engineer for an 
man with broad interests and background. Projects will be associ sdvanced position, and the services 
of graduate engineers with nuclear 
ated, in part, with our nuclear reactor facility and are being central- training. These positions involve 
. ° . ’ the design economics and ap ylica 
ized in new air-conditioned laboratories. Send resume to: PI 
tion of power pre ducing reactors 

Plea furnish a brief resume of 
a A. Metzger education ind experience Replies 
will be treated confidentially, A 


ARMOUR 4 ESEARCH FOUNDATION personal! interview will be arranged 


' 
for qualifying candidates 


of Illinois Institute of Technology 


10 West 35th St., Chicago 16, Illinois J. B. Christerson 


SARGENT & LUNDY 
140 So. Dearborn St. Chicago 3, Illinois 














PHYSICISTS and ENGINEERS PHYSICIST 


Physicist, Nuclear 


expand 


OPPORTUNITIES IN THERMONUCLEAR 
POWER ATOMIC RESEARCH REACTOR AND SHIELD PROPERTIES 
RESEARCH FOR 

NUCLEAR FLIGHT PROJECT 


“The Atomic Energy Commissior 
has confirmed the fact that a t 


. — val t ‘Pr ce 
of engineers and phy it Prin The most recent nuclear experimental 
techniques have aroused widespread 


Iniversity is endeavoring t 
ton Universi y nterest Research and development 


tame the H-Bomb are accelerating. A position of unusual 
Professional scope is now open with 


am ' General Electric, It involves the estat 
. . t and control : 

Successful confinement and ce lishment, by experiment, of the funda 

of the fusion of light and nuclei of mental nuclear propertics of high 

perlormance reactors and shields An 

temperatures of several hundred advanced degree in physi r mathe 

matical physics, plus several years ex 

million degrees will provide the Perience in neutron and gamma ray 

. physics is desired 
world with a virtually inexhaustible 


source of power In order to achies This work is in connectior 
application of nuclear power 
the desired goal, the Princeton re a field of extreme promis 
Portance, Facilities available 
search team is working in a large major analog and digital 
number of fields including spectros aes ee . eral vacation 
copy, Microwaves, Instrurmentations e locati ’ mall Pennsy 
Publication of research rm Its 
High Power Studies, Vacuum Sy appropriate classified of 
ture is encouraged 


tems, and Plastic ind Metal Re ‘ ne F ‘ { education and 


to pleasant 


search OPENINGS IN CINCINNATI, OHIO 
“The effort to duplicate in m ire AND IDAHO FALLS, IDAHO John Shigo, Jr. 


the energy source of the . Director i Personnel 
rected by Dr. Lyman Spitz , Address replies, stating salary require c/o U. 8. RADIUM CORP 


ments to location you prefer 


astrophysicist, and Director o : BLOOMSBURG, PENNA 
University Astronomy De; W. J. Kelly L. A. Munther 
He is assisted by a small | ‘ ‘ P. O. Box 132 P. O. Box 535 
group of Physicists and Engi: Cincinnati, Ohie idahe Fuils, idahe ELECTRONIC DESIGNER 
“The work is conducted o n : , 
Jevelopment and design o ndustrial measure 
versity grounds in Prin on | i GENERAL QD ELECTRIC ment ond contro! equipment for the continvel 
process ndustries Vausuael opportunities in a 
. . a ~ae : rapidly expanding firm and industry for personal 
New York and Philade Iph i be growth through technical know how and hard 
“Tf . P} ; ' work. BSEE or MSEE required to yeors 
you are ' 1YSICISt . . experience Servo and feedback experience 
trical or a mechanical - NUCLEAR POWER ENGINEER 
are interested in findi: t abou } sig 








urban community fifty mil 





helpfu Send resume to 205 Chesapeake Ave 


Columbus 5, Ohio 


the opportunities t 


you may yg sw b ‘ 3 lis : ! ' sen . eh Si) ndustrial 
resume to L. H. Laueh! ‘ 5 . : _ © 7 . 
Princeton, New Jersey act Pere WWVacleontcs 


Edword Velves, inc., Sub. of Rockwell Mig 
Ce., East Chicago, indiona 
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TECHNICAL 
RESEARCH 
(SROUP 


TRG is a scientific organiza- 
tion with responsibilities for 
several programs on reactor 
shielding. Work for the air- 
craft nuclear propulsion pro 
ject includes mathematical an- 
alysis of neutron and gamma 
attenuation, engineering de- 
sign and analysis, and experi- 
mental studies of radiation ef- 


fects on materials 


TRG has additional responsi- 
bilities and interests in electro- 
magnetic theory, atomic and 
applied physics, radar sys- 


tems, and components. 


TRG has positions available 
for well qualified physicists, 
applied mathematicians, engi- 
neers, chemists, and metallur- 
gists at all levels of responsi 


bility 


TRG has liberal employee 
benefits and encourages con- 
tinued academic training at 


local universities 


TECHNICAL 
RESEARCH 
C,ROUP 


EMPLOYMENT OPPORTUNITIES 





PHYSICAL CHEMISTS 
METALLURGISTS 
CHEMICAL ENGINEERS 


for advanced process development work in Pilot Plant and 
Production Plant scale testing. Positions are in our process 
development program aimed at 
Positions also more efficient and more economical 
available for production of nuclear fuels for the 
Analytical Chemists, | various types of nuclear reactors 
Ceramic Engineers, now in operation and under consid- 


Electrical Engineers, ] eration. 





and Statisticians 


For prompt and complete 


REARESEM, GENTS O- NATIONAL LEAD COMPANY 
OF OH 


sume of education and 


Fernald Atomic Energy & Commission Project 
P.O. BOX 158, MT. HEALTHY STA. CINCINNATI 31, 


experience to Employ- 
ment Supervisor, Dept. 
J-101, 














ENGINEER | Fe RTE 
NUCLEAR SALES Vuclear 


REACTOR AND SHIFLD APPLICATIONS 
TO AIRCRAFT PROPULSION 


Nuclear instruments and re 
At Cieneral Flectri supert technical 


actor control systems. Ex facilities, a staff selected for its profes 
ceptional opportunity for sional stature and fine working nditions 
reate the ideal environment for serowth 
man with al manage | in the newest of nucles jelds, aircraft 
propulsion. In this positio everything is 
ment pot ntial at Curtiss done w enhance the ensincer protes 
sional sense of achievement 
Wright's rapidly expanding 
The position now open requires an MS 
Electronics Division to sell in Physics, Mathematical Physics of 
‘ | | Nuclear Engineering involves tamil 
in greater ws York City iarity with existing methods { analyzing 
area Re ree } veal reactors and shields and responsibility for 
, | applying these methods to nuclear analysis 
sales of ( experience f nuclear aircraft propulsior systems 
| Applicant should be familiar with stand 
with nucl istrument o1 ard methods of mathematical physics, and 
«veral yeu ecuperionce ’ the 
reactor control yStern man wilds © plied cacto an iield nuclear 


ufacture } n electron ot NP “ ere S emaens 
cs or rue i 1vsic at : 


least 26 years ol Salary 


OPENINGS IN CINCINNATI, OHIO AND 
IDAHO FALLS, IDAHO 


Addr repli 
pret 


Ww. J. Kelly L. A. Munther 
?. O. Bex 1392 ? O. Bex 535 
Cincinnati, Obie idahe Falls, idahe 


GENERAL @ ELECTRIC 
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SEARCHLIGHT 
SECTION 


UNDISPLAYED RATE 
$1.50 a line. Minimum 4 lines 


DISPLAYED RATE 
$15.00 per inch 


ADVERTISING INCH: i” on one col 
uma, 3 columns) inches—to « page 


NEW ADVERTISEMENTS 
Address: Classified Advertising, Nucleor 
?. O. Box 12, New York 36, N.Y 


issue closing July 130 

















SOLA CONSTANT 
VOLTAGE 
TRANSFORMER 


Ends fluctuating line 
voltage! 


OVER 60% OFF... 


the factory price at a |-input 2,000 VA unit! And 
here’s another bonus! This Air Forces 2,000 VA 
overstock, Sola Cat. No. 30768, has 4 inputs! 90 
125 V., 190-250 V., 60 cy. or 50 cy. Isolated sec 
ondary is constant 115.0 V. +1% from no load to 
full-load of 17.4 amp. So, if you choose, use it 
as @ 220:115 V. step-down. And slash $147.50 
off the factory |-input price! 
he y origins wood 

x. cu. ip. wt. 254 
Ibs. F.O.B. Pasco, Wash ot$9 7.50 

(EXPORTERS, Note choice of 50 cycles.) 
THE M. ®. COMPANY 

?. O. Bex 1220-0 Beverly Hills, Calif 








FOR SALE 
(Excellent condition 
Used LaRoe AM 345 Scintillation 


complete with Esterline-Aneus Recorde 
lar Mountings 


Write: P. O. Box 309, Huntington, W. Va 
or Phone 28268, Huntington, W. Va 











Established Publication 
In Atomic Energy Field 
For Sale 
Good current revenue Excellent 
health present editor-publiche 
BO. 2118, NUCLEONICS 
CLASS. ADV. DIV. PO BOX 12, N. Y. 36, N.Y 











Your inquiry 
will have 
Special balue... 


if you mention this magazine, 
when writing advertisers. Nat- 
urally, the publisher will ap- 
preciate it... but, more 
important, it will identify you 
as one of the men the adver- 
tiser wants to reach with this 
message... and help to 
make possible enlarged fu- 
ture service to you as a 
reader. 








YOURS 
tor 
the 

ASKING 


A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
“WHY and HOW booklet.”’ 


McGraw-Hill Publishing Company, Room 2710, 330 West 
42nd St., New York 36, N. Y. 
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“LINDE” M.S.C. rare gases are the purest obtainable 


l'rade-Mark 


¢ Helium 
* Neon 


¢ Argon 
¢ Krypton 
¢ Xenon 


LINDE rare produced under continuous mass spectrometer 


gases are 
control to assure you of gases of known purity and consistently high quality 


They are stocked at convenient locations throughout the country in glass 


bulbs and steel cylinders. Linpg, the world’s largest producer of gases from 


the atmosphere, offers the services of its technicians and engineers to all 
of its customers on their rare gas problems. 
Write booklet 


on the physical, chemical, 


for the “LINDE Rare Gases’’ which contains information 


and electrical properties of these gases. 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 


Street (<a 


is a registered trade-mark of Union Carbide and Carbon Corporation 


30 East 42nd New York 17, N 


The term “Linde 


\ \ 
Electroplated a 


v — ys 


WIRE wA 2 


for many different ) 
applications 


” 
= 
. a 
Wount VS 


More and more people are turning to us for electroplated wire. 
We electroplate by continuous methods o wide variety of wire in 
o range of diameters from .035" to the smallest available. In our 
laboratory, Tungsten wire as smoll as 00015" hos been electro- 
plated with Gold . . . New applicotions for electroploted wires on 
different base materials are being developed from time to time .. . 


Your inquiry is invited, Consult ovr stoff, without 
obligetion, chout your specific wire problems. 


ki 
SIGMUND COHN merc. co., inc. 


121 SOUTH COLUMBUS AVENUE MOUNT VERNON WN 








Kollmorgen Optical Corp. 
a 
hlamne , nuclear TST eS Linde Air Products Company 
—. Lindsay Chemical Company 
Lithium Corp. of America, Inc. 


MCU MURA AENEID BURR | Lor Alamos Scientife Labo- 


ratory of the University of 
California 


Marsh & McLellan, Incorpo- 
rated 


Martin Company, Glenn L. 
Matheson Company, Inc. 


Metals & Controls Corp., 
Nuclear Products Div. 


Microdot Div. of Felts Corp. 


Minneapolis Honeywell Reg- 
ulator Co., Industrial Div. 
4th Cover 
Model N-401 High Voltage Supply Nash & Thompson Limited. 73 
National Radiac, Inc. 71 





Nuclear Development Corp. 
of America 16 


i 


N-101 MERCURY SWITCH PULSER N-351 PHOTOMULTIPLIER CATHODE- 
$256.00 FOLLOWER PREAMPLIFIER $95.00 Nuclear Enterprises Lid. 93 
® CONTINUOUSLY adjustable rise time © LOW NOISE, low temperature co 
(0.03-0.5 yusec) and decay time efficient resistors throughout Nuclear Instrument & Chem- 
(1.7-60 usec) on puise shape © TRIODE connected 6AH6 ical Corp. 91 
© OUTPUT delivers up to 10 ma (max N-401 REGULATED HIGH VOLTAGE 
22 volts) either polarity and is con- SUPPLY $455.00 Nuclear Measurements Corp. 84 
tinuously variable with better than © 500-1800 volts at 5ma either 
0.1% linearity polarity : Nucleonics 12 


© BATTERY pulse source @ STABILITY against line voltage 


N-201 SCALER, scale 256 $435.00 change 3 parts per million per volt Penberthy Instrument Co. 90 


© SCALER RESOLVING TIME: 1.5 usec. © REGULATION: 2.5 PPM per ma Pratt & Whitney Aircraft, Div. 
© DISCRIMINATOR: linearity 0.5%, © LOW OUTPUT IMPEDANCE and f United Ai “#C 80 
resolving time less than 1.5 usec rapid transient recovery time ° nive ircre orp. 


@® RESETTABLE six digit mechanical N-601 PRECISION SINGLE-CHANNEL Radiation Counter Labora- 


register ANALYZER $685.00 
N-301 NON-OVERLOAD LINEAR AM ® BASE LINE range 100 volts, window 
PLIFIER $495.00 continuously adjustable 0-5% in Radiation Instrument Co. 92, 
@ LINEARITY at 100 volt output level width 
a: Better than 0.2% into 1K load. © LINEARITY better than 0.1% Radio Corp. of America 
b: Better than 0.1% into loads e ° . . 
greater than 10K same Me etiedes tae the Searchlight Section ve 


® OVERLOADS as large as a factor of 80 volts and pulse rise times greater Special Screw Produc ts Co. 
100 are handled gracefully than 0.1 usec 


® HUM and NOISE less than 0.3 volts © WINDOW width stability 1% of Technical Operations Inc. 
RMS at full gain width per day 

® GAIN: rise time: 0.2 usec © BASE LINE stability better than 
(approx.) 7000 max 0.2% per day Tracerlab, Inc. 


tories, Inc. 17 


Write For Victoreen Instrument Co. 
Descriptive Brochures Vitro Corporation of America 


and Prices Westinghouse Electric Co. 


Westlake Plastics Co. 


White Dental Mfg. Co., S. S., 
industrial Div. 


CLASSIFIED ADVERTISING 

I J. Eberle I Maer 
EMPLOYMENT OPPORTU NITIES 
I LIPMENT 


Model N-301 Non-Overioad Amplifier 


This index is published as a service 
Every care is taken to make it accurate, 


H amine a Ele cl ror ics Co. 7 In Cc. but NUCLEONICS assumes no responsi- 


pa a ? oe = bility for errors of omissions 
P.O. Box 531, Princeton, N.J. « Pennington 7-1176 
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reliabil 


> Sag 


The MODEL I101B 


RADIOACTIVITY RESEARCH SCALER 


Model 101B is a new scaler for the latest 
research techniques which combines high-speed 
resolution and added scale factor with the complete 
reliability that has made Atomic’s Model 101M an 
industry-wide favorite. This newly designed 
vacuum tube diode-coupled binary scaler exemplifies 
Atomic’s extensive experience in the field of atomic 
energy research instrumentation 


The Model 101B is suitable for use with amplifiers, preamplifiers 
or scintillation detectors. 


\ recommended research quality scintillation counting assembly 
includes the Model 101B, a Model 312 Super-Stable High Voltage 
Model 810A well-type Scintillation Detector (with built-in 
non-overloading Linear Amplifier) and Model 960 Dual Purpose 

Precision Timer. 


Supply 


For prices and delivery, please request Bulletin 101-1 


$ALE S Se P?PSBCest Se & Ve FES 


ATOMIC ASSOCIATES, INC New York, N. Y Boston 73, Mass Philadelphia 36, Pa 
W. A. BROWN & ASSOCIATES Branch Offices throughout South 


eastern U.S 
KITTLESON COMPANY~—Los Angeles 36, Calif 
RON MERRITT COMPANY Seattle, Wash. * H. E. RANSFORD CO 
PACKARD INSTRUMENT CO.—LaGrange, !!! * OVERSEAS 


CANADIAN MARCONI CO Montreal France, 
Toronto— Winnipeg— Vancouver —Halifax 


Alexandria, Va 


Son Francisco, Calif. —Albuquerque, N. M 


Pittsburgh 19, Pa 
Australia, Belgium, Denmark, 


Indio, Israel Italy, Japon, 


Norwoy, Mexico, Sweden, Switzerland 


{ 


F EA TU RE S 
*Vacuum-tube diode coupled bi- 
nary scaling stages with integral- 
type construction 
e Conservative design — all com- 
ponents operate well below maxi- 
mum ratings. 
*Expander amplifier type pulse 
height discriminator 


Scale: 1024 followed by 
electrically reset register. 
Scale Selector Switch 16, 64, 
256, 1024 

Maximum Input Sensitivity: 
volts, negative only 

Pulse Height Discriminator: set- 
table from,0.25 to 1OV. by 10-turn 
locking-type helical potentiometer 
control 


6-digit 


0.25 


Resolution: conservatively rated at 
1 microsecond for random pulse 
pairs 

Control: manual or time 
when used with external timers 


preset 


‘Baird —Associates--Atomic Instrument Co. 


r, 33 UNIVERSITY ROAD, 


CAMBRIDGE 38, 


MASS. 








TTT UE ES ET ET OTT 
70 80 


Record radiation data 


in lab or plant 


.with the BROWN 


Valuable aid in chemical nucleonics, this in- 
strument records currents as small as 10°'° 
ampere useful in isotope tracer studies, 
nuclear fuel reprocessing, and similar atomic 


investigations. 


= exceptionally high sensitivity of the 
Brown Electrometer makes it ideal for a 


wide range of atom« radiation measurement 
Use it 


electric scintillation counters or other detecting 


with beta gages, ion chambers photo 
elements which produce minute currents. It 1 
excellent, too, for use in mass spectrometers 


in spectroscopic analysis using vacuum photo 


tube 


The 


head connec ted toa Sper ial KRlectronik rec order 


Klectrometer consists of a preamplifier 


In addition to current measurements, it can be 


supplied as a high-impedance millivoltmeter 


Full scale range is 10°'* amperes for maximum 


ELECTROMETER 


ensitivity model ... can be changed by 10 or 
100 to 1 by means of a range switch. System 
wccuracy is approximately 1°, of scale. Zero 
drift should not exceed 0.3 millivolt per day. 
Input resistor is 10'' ohms for highest current 
nsitivity also supplied in values down to 
10° ohms 


High stability and low system noise assure de- 
pendable measurements. Switches can be pro- 
vided in the instrument to actuate external 


ilarms at preset limits of radiation level. 


[he Brown Electrometer, proved by years of 
use in leading atomic installations, is a valuable 
asset in any lab doing nuclear studies. Call your 
local Honeywell field engineer for a discussion of 


your application ... he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Ave- 
nues, Philadelphia 44, Pa.—in Canada, Toronto 
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Fiat on Coitiols. 





